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1. INTRODUCTION 


At the O.E.E.C.workshop on high quality seed — its production, control and distri- 
bution — held at Wageningen from 8-18 June 1954, the author read the following 
paper on the conception “variety”. 

Under the name variety, units of quite different order and sense are understood. An 
attempt is made to define the most important types. 


2. BOTANICAL DEFINITION 


The variety is a group of plants agriculturally recognized as a unit. 

Anyone who is engaged in defining the concept “variety” is automatically com- 
_pelled to seek a starting point in botanical classification. This classification terminates 
in the main in the species as the smallest unit. WETTSTEIN defines the species as: “the 
totality of individuals which correspond to each other and to their progeny in all 
properties which the observer considers essential.” 

__AgerG, whom I think I might name as an authority in the sphere of the classifi- 
_cation of field crops, adopts the attitude that the species should not be a too narrowly 
restricted unit in the case of the cultivated plant. There should be scope therein for 
variation, and it must be sharply characterized by a small number of stable features 
which cannot be influenced by environment. As a unit of the second order, within the 
species, the varietas can then be distinguished and within this, as a unit of the third 
order, the forma or strain. 

___Now ÁgrrG does not wish to make an arrangement in which the term forma is 
used for a natural and spontaneously occurring variant, vis-à-vis strain to indicate a 
distinguishable unit created by human hands. He merely prefers to distinguish the 
arietas within the species and, within the former, the strain. What he designates as 
j Strain conforms$ quite well to what is known in agricultural language as à “variety”. 
Te therefore allots this “variety”, under the designation “strain”, a place in the bota- 
al system as a unit of the third order within the species. These strains are often only 
ifferentiated from each other by minor distinctions. Now environmental variations 
are so important in respect of these distinctions that study under divergent conditions 
is necessary to be able to give an essential differentiation. 
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in the classification. He is aware that in practice “variety” is the most current word. 

For anyone adopting the agricultural point of view only, there is not the slightest 
objection to this name. 

But for the person who moves in the sphere of both agricultural and botanical 
classification, and must speak both languages, this name does indeed give rise to 
difficulties. In that case the word “variety” has two separate meanings. It can signify 
the unit of the second order coming under the species in botanical systematics or the 
“agronomic variety” of agriculture, which viewed botanically is subordinate to the 
varietas. 

AprRG suggests maintaining the name “variety” as the botanical term and de- 
signating the “agronomic variety” as strain. Strain would then be the equivalent of 
the German “Sorte”, the Dutch “ras”, and the French “variété”, but not of the English 
“strain’’, which is used to describe a very special type of ““agronomic variety”. 

Should ÁgerG have been successful in the Anglo-Saxon linguistic group, in joining 
the agricultural language to that of the botanical classification, his feeling for taxono- 
mic order would still be frustrated as soon as he leaves that linguistic group. 

The botanically systematic nomenclature is internationally, scientifically and un- 
ambiguously defined. The agronomic nomenclature is national and has developed in 
everyday practice. Perhaps it cannot stand the test of scientific criticism, but it will 
stubbornly resist every attempt at rationalistic, theoretical reform. 

In agronomic language “variety” is the established name for those agricultural 
units from which the cultivated plants are made up. Now what is it that binds a group 
of individuals into a variety? What is it that distinguishes one variety from another? 
What are the criteria on the basis of which the varieties are distinguished from each 
other ? 

It is difficult to give an all-embracing answer to these questions and perhaps it is 
easier to explain what must be understood by variety in the case of certain crops or 
groups of crops. It will then emerge that everything which is called “variety” can be 
reduced to a few types, distinguished by differences in genetic structure. 


3. VARIETIES OF PLANTS WITH VEGETATIVE REPRODUCTION 


The situation can be most simply described for plants with which vegetative repro- 
duction is applied. In horticulture there are many such plants. In agriculture the 
potato stands almost alone. The variety here is a clone. Genetically speaking, all 
individuals within the variety are identical. The collection is characterized by uniform- 
ity. Vegetative propagation guarantees the immutability of the genetic constitution 
and consequently the constancy of the characteristics. 

Only mutation can destroy the unity of the variety. In the case of the potato, clonal 
selection must be regarded as the most effective means of discarding mutations and 
protecting the variety against degeneration. With this plant the differences between 
the varieties, however extensive the assortment may be, prove to be so great, both 
according to form and to physiological behaviour, that distinguishing between them _ 
provides no difficulties. New varieties are produced year after year. The seedlings in 
the seed beds show again and again, by the infinity of forms they display, that a great 
genetic distribution exists in the progeny of each crossing. New varieties have always 
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proved to be different from the existing ones and to be distinguishable therefrom 
without much difficulty. 


4. VARIETIES OF AUTOGAMOUS PLANTS 


In cases where the variety survives by sexual reproduction, the position with regard 
to the similarity and the immutability of the genetic structure-of the individuals is 
nearly always less simple than in the case of vegetative reproduction. 

The possibilities can be most easily sketched if only self-pollination takes place. 

Let us assume for such a case that the variety has been obtained by selection from 
an endemic variety or from the progeny, matured in successive generations of a 
crossing. In both cases the starting material is then a population and, in the opinion 
of genetics, a mixture of homozygous lines. A variety obtained therefrom by plant 
selection has the character of a pure line. All individuals within the variety are iden- 

_ tical and homozygous. There is constancy from generation to generation. Identity 
of genetic composition of all the individuals of the variety and constancy from gene- 
ration to generation are a couple of important points of similarity between the clone 
and the pure line. In both cases the essence of the variety is completely enclosed in 
each individual. 

The representation which has been given here of the variety of a self-pollinator is, 
however, somewhat over-simplified. It may occur that a breeder has not built up his 
variety from one single pure line, but from a group of two or more closely related 
lines. The strict genetic uniformity is lacking in that case and there exists within the 
variety a variability determined by heredity. It may also be that the selected lines are 
not fully stabilized, as a result of which the variety will be inclined to relapse to the 
status of a population. That phenomenon can be observed with young varieties in 
particular. 

The breeders have a certain urge to get their products on the market as early as 
possible. The large investments compel them to try to derive revenues on a short- 
term basis. The rapid succession of varieties and the measures taken in many countries 
to direct the assortment of varieties — or even fully to determine it may also be 

regarded as factors which contribute towards young varieties being offered in a not 
fully fixed state. There are still other reasons why the variety of the self-pollinator 
does not possess that uniformity and constancy which conform to the ideal case. 

_Incidental cross-pollination and mutations may act as sources of constitutional 
changes. 

Attention may still be paid to the question whether the varieties are just as easy 
to distinguish within a self-pollinating plant as was the case with the potato. Now 
this proves not always to be so. The breeder is not, in the first place, keen on giving 

his variety a form which contrasts strongly with that present in an existing variety. 
He is concerned with agricultural virtues which, however, are frequently the same as 
those already pursued in previous creations. In certain cases the purpose of 
breeding is becoming more and more directed towards suitability for special purposes, 
for instance with barley, the suitability for brewing. This positive trend towards an 
identical, closely circumscribed aim, prompts convergence of the forms. This COn- 
centration upon a certain aim is often also expressed in a narrow selection of 
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progenitors. The Netherlands List of Varieties contains 11 varieties of fibre flax. One 
of these is the variety Concurrent, and 6 other have emerged from direct crossing with 
Concurrent. It is therefore hardly surprising that the differences in the varieties are 
not very significant. Sometimes they are mainly confined to differences in the modi- 
fication range of the properties which can be influenced by environment. One can 
only become acquainted with these varieties and the differences between them by 
studying them under varying conditions. 


5. VARIETIES OF HETEROGAMOUS PLANTS 


The variety of the heterogamous plant is more difficult to define than that of the 
autogamous one. The most easily described are those heterogamous varieties which 
are preserved without selection, as is the case with endemic varieties of plants such 
as clover. Such varieties are populations. The difference with the population of an 
autogamous plant is that one is not concerned with a mixture of pure lines, 
but with a composition of forms which genotypically are, to a considerable extent, 
heterozygous. 

The legacy of the totality is distributed among the new generation during propa- 
gation by free cross-pollination in accordance with the rules governing the forming 
of gametes and zygotes. This works in such a way that in each succeeding generation 
the configuration of the preceding one reappears unchanged. 

As is the case with the autogamous endemic variety, the variety of this type is geno- 
typically multiform and constant in that multiformity. With the autogamous endemic 
variety, however, the genotypes are concentrated in the homozygous forms. That 
variety is discontinuously varied. In the heterogamous endemic variety, on the other 
hand, a similar concentration on certain forms does not exist, but the heterozygotic 
genotypes hold their own. As a result this variety is more continuously varied. 

In nature no sharp division exists between autogamy and heterogamy. With many 
plants self-pollination occurs side by side with cross-pollination. This is the case, for 
example, with plants such as rape-seed and poppy, which are usually considered to 
be cross-pollinators. A population of such a plant finds its equilibrium at a percentage 
of homozygous forms, which increases according to the degree of self-pollination. 
With such plants selecting offers a good chance for obtaining types which are constant 
with regard to a large number of properties. Varieties are encountered here which, 
from the point of view of uniformity, can practically hold their own with varieties of 
self-pollinators. 

The breeder who, working with an obligate heterogamous variety, sets himself the 
aim of creating a new variety, encounters special difficulties in his path. Let us suppose 
that he wishes to start from a certain continuously varying material. To produce a 
variety from this means altering the variation pattern, bringing the plus variants to the 
fore and discarding the minus variants. In selective breeding, it is only possible to select 
from the phenotype, albeit that in certain methods of working, it is possible to ensure, 
to a certain extent, that the-chosen phenotypes correspond to constant genotypes. 
However, the breeder never has complete certainty concerning the genetic structure 
of the material which he selects and his product always bears the traces thereof. 
What the breeder can create and present as his variety, proves in most cases not 
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to be fixed to such an extent, that it maintains its character sufficiently by simple 
subsequent cropping. 

He is therefore faced with the task of forcing his variety again and again to adopt 
the right form. The successive generations which he supplies are just so many products 
of his never-ceasing breeding work. At every turn the old material provides the 
basis for the new. However, the breeder does not work up this old material in its 
entirety, but only a select part thereof which is considered thé most suitable. He also 
sometimes adds material of different blood or origin. But howéver hard the breeder 
works, according to one idea which he tries to realize in his variety, he cannot avoid 
different creations being produced from year to year. 

This type of variety lacks the constancy of all properties in successive generations, 
which was peculiar to the types discussed earlier. The name of the variety does not, 
in this case, give complete certainty regarding the qualities of the product. For the 
buyer this name means, in the first place, that he has to do with an object of a certain 
origin, with a product from a certain workshop. If this is a workshop of high repute, 
he trusts that endeavours have been made by a master-hand to make this product 
answer to certain ideas regarding form and qualities. 

It frequently occurs that different breeders work with corresponding material. For 
instance, they choose existing types, such as are present with plants like beets, swedes 
or turnips, as a starting point for their work. Such types are constant for certain 
qualities characterizing the type, but are variable within the fixed bounds thereof. It 
may be that this material is worked up in very simple fashion, that the type is only 
preserved by the application of simple selection and that the seed producer gives no 
special title to the product he creates by working in this way. He continues to call it 
by the name of the type, perhaps merely adding that it is a selection from his house. 

But it also occurs that a breeder, who works on material of a certain type, sets about 
this in accordance with more perfected methods. The product he breeds in that case, 
becomes a creation with a peculiar character and he looks upon it as a variety of 
his own, which he wishes to designate with a distinguishable varietal name. 

However, those products which can be produced within one type by various breeders 
are always comparatively closely related; they are not constant in their differences 
and consequently they cannot be distinguished from each other by fixed characteristics. 

The variety produced by a breeder from a heterogamous plant is multiform. Preser- 
vation is always effected by the use of breeding work. An inherent feature of such 
varieties is that they display some variation from year to year. If varieties are con- 
cerned, which are bred products within the same type, these cannot be characterized 
by stable differences. 

We have now reached a sphere where practice no longer always uses the name 
“variety” so boldly. 

The use of another word: “strain” in English, “selectie” in Dutch, “race” in 
French, “Stamm” in German points to the need for making a distinction. However, 
no clear criterion can be given which determines the use of the word, and not every- 


_one sets the bounds at the same point. 
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6. COMMERCIAL HYBRIDS 


Separate mention should be made of the type of variety which modern methods 
in maize improvement have created as a hybrid. The double cross hybrid is, in the 
theoretical ideal case, the crossing progeny of a couple of F‚’s, each of which was ob- 
tained by crossing lines, inbred by self-pollination. If the inbred lines are homozygous 
and thus completely uniform and fixed, the double cross can always be produced in 
the same form. The genetic variability, by virtue of the method by which the hybrid 
was formed, inherent in such a product, can be limited by a carefully planned choice 
and combination of the inbreds. This hybrid is a fairly uniform product. It is not 
constant in free propagation, but it can be made to appear again and again in the same 
form from a certain fixed starting material. 

One could name the reasons why the hybrid frequently does not possess the great 
degree of uniformity, and cannot be reproduced so perfectly as is possible in the 
theoretically ideal case. The inbreds, which form the foundation of the hybrid, are 
often strongly contracted populations instead of homozygous lines. Furthermore, the 
breeder is often busy still working up his inbreds. He changes some aspect thereof; 
he sometimes replaces one of the lines by a better one. There are cases in which the 
hybrid is not built up in accordance with the classic system but the basis of construc- 
tion is a much less fixed material, than the lines inbred to homozygosity. 

All this means, that not everything which is brought on the market under a certain 
name as a “variety’” may be visualized as being perfectly constant. 1 believe that one 
comes closest to the actual state of affairs by defining the hybrid as a bred product 
which exhibits a certain limited constitutional variability and the successive recon- 
structions of which are frequently not entirely congruent. 


7. CONCEPTION OF VARIETY AND BREEDER)S RIGHT 


The list of types of varieties could, however, still be extended. 

The material, which in agricultural practice is designated as a “variety”, diverges 
from uniform and constant in successive generations to multiform and discongruent 
from year to year. 

In practice, a variety is distinguishable on the basis of behaviour and appearance, 
albeit that these are sometimes variable; in certain cases „however, name and origin, 
which give a guarantee that the variety is backed up by breeding work aiming at good 
quality, are the main distinguishing marks. 

If it is desired to grant the breeder, breeder’s rights —a title to his variety — the 
variety is made the object of a corporeal right. It will only be possible to settle such 
a right on varieties which may be regarded as stable and distinct from each other. 

Of the various varietal types which we have passed in review only a part meet this 
condition. The varieties, which cannot be reproduced congruently and which do not 
display a constant aspect of differences from each other, do not come within the 
possibility of obtaining breeder’s rights. 

Among such varieties one encounters bred products with most meritorious quali- 
ties. They have often been created at the cost of much trouble and expense. If it is 
desired to guarantee the breeder’s ownership of these varieties, other ways of doing so 
will have to be sought. The work of breeding can be included in the assessment of the 
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variety as an element of evaluation and varieties underlain by breeding work which 
satisfies certain standards can be privileged in a certain way. 

However, with this observation we pass beyond the scope of the lecture, which is 
only concerned with the agricultural concept “variety”. 

But in the Netherlands it is precisely the problem of the granting of rights on varie- 
ties which has made the necessity of reflecting on that concept an urgent one. 


8. SAMENVATTING 


Het ras in zijn verscheidenheid 


Het ras is een landbouwkundig begrip. Niet alles wat als ras wordt aangeduid is 
botanisch beschouwd van dezelfde orde. Het is daarom moeilijk het ras een bepaalde 
plaats in de botanische systematiek aan te wijzen. In landen, waar voor ras het woord 
variété (Frankrijk) of variety (Engeland, Amerika) wordt gebezigd, bestaat de moei- 
lijkheid, dat landbouwkundig en botanisch hetzelfde woord voor verschillende be- 
grippen gangbaar is. Het is niet waarschijnlijk, dat in landen waar voor ras en varietas 
hetzelfde woord in gebruik is, het landbouwkundig spraakgebruik zich ten behoeve 
van de botanie zal wijzigen. 

Er is een uiteenzetting gegeven over de structuur van het ras bij gewassen met vege- 
tatieve vermenigvuldiging, bij zelf bestuivende en bij kruisbestuivende gewassen en bij 
maishybriden. 

Er is betoogd, dat indien aan een ras kwekersrechten zullen worden gekoppeld, 
slechts bepaalde typen van rassen voor een dergelijke verlening van kwekersrecht ge- 
schikt kunnen worden geacht. 
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THE BREEDING OF PEAS IN THE NETHERLANDS 
1. ROUND BLUE PEAS 
H. DE HAAN 
Institute of Agricultural Plant Breeding, Wageningen 
Received 9 Mar. 1954 


“Breeding for resistance means raising reliability” 
(C. KOOPMAN, Ten Years P.S.C., 1949) 


1. INTRODUCTION 


The cultivation of agricultural peas in the Netherlands is based on a somewhat 
varied assortment. 

The author presents a survey of results obtained with round blue peas by Dutch 
breeders. 

Marrowfats, grey peas and maple peas will be dealt with separately in a following 
issue. 


Se) 


„ THE BREEDERS OF ROUND BLUE PEAS 


ho 


‚L. Breeding work initiated at the Plant Breeding Station Mansholt at Westpolder 
(Gr.) 

About 1886, J. H. MANsHoLT, Westpolder (Gr.), started selection on the Zeeuwse 
short strawed blue pea, a local variety, of which Groningen farmers had been buying 
seed for sowing purposes from Zeeland for decades. 

Starting from separate plants it was possible to obtain different strains from the 
local variety. While many rogues occurred in the local variety, it appeared that various 
lines bred true. 

Owing to Phytomyza albiceps, which appeared frequently at that time, strains were 
selected that flowered earlier and still yielded well. 

In 1895, a strain selected from the local variety in 1891, was introduced under the 
name ““Mansholt’s kortstro groene” and was grown until 1934. In 1913, a somewhat 
shorter selection from the local variety was offered for sale under the name ““Mans- 
holt’s extra korte groene”. Both varieties-were thus obtained by line selection from 
the local variety. 

Many crosses were also carried out (5). From a cross made in 1906 between “Mans- 
holt’s kortstro groene” and ““Heinemann’s Vorbote” (an early horticultural variety), 
“Mansholt's gekruiste extra korte” was obtained. The latter superseded ““Mansholt’s 
extra korte”. 

A sister variety from the same cross was introduced in 1929 under the name “Mans- 
holt's plukerwt”. This variety, which is also suitable for green consumption, has 
proved a stayer (Fig. 2). 

As J. H. MANSHOLT and afterwards his son Dr R. J. MANSHOLT were the only pea 
breeders in the Netherlands at that time and there was no competition from foreign 
varieties, it is easily understandable that the cultivatition of round blue peas in the 
Netherlands was entirely based on the Mansholt varieties. 

The results obtained with the breeding of the above-mentioned small-seeded varie- 


188 


THE BREEDING OF PEAS IN THE NETHERLANDS 


ties have done much to further the fame of the breeding establisment all over the 
Netherlands and in neighbouring countries. 

Formerly there was also a local variety in Zeeland with longer straw, larger seeds 
and of later maturity, the “Zeeuwse kroonerwt’”. Dr MANSHOLT bred by selection in 
this local variety ““Mansholt’s kortstro kroonerwt”, which was first distributed in 1914. 
The late ripening of this variety, however, was a drawback for wide distribution. 

From a cross carried out in 1915 between “Mansholt’s G.E.K” and a long-strawed 
variety with large round seeds „Dr R. J. MANSHOLT bred the “Corona” in 1925. Cul- 
tivation of this large-seeded variety has been limited. 


2.2. P.J. Hijlkema, Mensingeweer (Gr.) 

P. J. HIJLKEMA started his breeding work with blue peas. Various agricultural and 
horticultural varieties were first sown on his farm on small fields side by side for 
several years in order to learn their different characters. The first crosses, including 
“Mansholt's G.E.K.” x “Wonder van Amsterdam”, a horticultural pea, were made 
in 1918. Selection was started in the 3rd year after the cross. Stocknumber 123 (the 
later “ Unica”) was outstanding. Although this strain appeared to be rather pure, all 
the plants were propagated separately in order to compare the offspring. In 1927 
stocknumber 123 was introduced under the name “Unica”. 

In 1939, HirKEMA stated (1) that he had not succeeded in breeding from the hun- 
dreds of crosses he had made and the thousands of resulting selections a variety which 
surpassed “Unica” in yield. Especially in years with a rainy period before harvesting 
“Unica” always gave better results, thanks to the fine leaves, the sturdy stem and the 
high level of pod insertion. 

“Unica”, like “Mansholt’s plukerwt”, is also suitable for the canning industry. It 
figures on the Belgian and French lists of varieties. 

In 1946, HijLKEMA came out with the “Conservo”’ pea, now called “Servo”. This 
productive variety originated from a cross, made in 1931, between “Unica” and 
“Eminent”. “Servo” also figures on the Belgian and the French lists of varieties. 

„Unica” and “Servo”, like the Mansholt varieties of the round blue peas, are sus- 
ceptible to the Fusarium solani foot disease. Consequently their area has decreased in 
the western clay soils since other varieties that were resistant to the above-mentioned 
disease were introduced. 

Undoubtedly these breeders will try to breed for resistance in the hope of regaining 
lost ground. 


2.3. C. Koopmans Breeding Establishment, Zierikzee : 
Ir C. KOOPMAN (2) started breeding work on his farm at Zierikzee in 1922. This 
programme was accelerated by growing an extra generation in the Indies during our 


winter. 
From the “Zeeuwse landras” (local variety) Ir C. KOOPMAN bred the “Deka” pea, 


which was placed on the List of Varieties in 1931. 
After his appointment as Director of the Plant Breeding Station “Centraal Bureau”, 
Hoofddorp, he continued breeding peas at this station. 


189 


H. DE HAAN 


2.4. Plant Breeding Station “Centraal Bureau”, Hoofddorp 


C. KOOPMAN (3) reported the pea breeding in 1941. In 1940 the trial fields of peas 
had covered an area of more than 4 ha. Among the 2182 trial numbers were 1068 trial 
plots for comparing yield and 1114 smaller lots. 1641 numbers related to round blue 

eas. 
k In the period from 1936-1940 nearly 200 pea crosses were made, 117 populations 
of which were maintained in 1940 in order to be able to start line selection in the Sth 
or 6th generation. The multiplication of some populations was expedited during two 
succeeding winters by sowing them in the Indies. 

The Plant Breeding Station C.B. has aimed at breeding productive, reliable varie- 
ties with large nicely rounded seeds. R 305, a derivative with large round seeds of the 
cross “Corona” x (“Gele Victoria” x “Schokker”) was used as a parent. The more 
rounded seed shape reappeared in the progeny of crosses with “Unica” and ““Mans- 
holt’s G.E.K.”. In 1943, the “Rondo C.B.” blue pea was placed on the List of Varie- 
ties. This variety originated from a cross between “Unica” and R 305, made in 1934. 

Also owing to its partial resistance to Fusarium solani foot disease the “Rondo” 
pea has spread extensively in the western and central clay soils of the Netherlands, 
where it proved to be the most reliable and most productive variety. “Rondo CB.” 
has also been distributed on the northern clay soils. The rapid distribution of the 
“Rondo C.B.” pea throughout the Netherlands is illustrated in Fig. 2. This variety 
also figures on the Belgian and the French lists of varieties. 

In 1944 two other varieties of the Plant Breeding Station C.B. were placed on the 
List of Varieties viz. “Stijfstro”’, which originated from a cross between ““Zelka” and 
“Corona”, and “Parel”, bred from the cross “Mansholt's G.E.K.” x R 305, made 
in 1934. Both varieties are only slightly susceptible to the Fusarium solani foot disease 
and produce round large peas. ““Stijfstro” is distinguished by sturdy straw. “Stijfstro” 
and “Parel” figure on the French List of Varieties; “Stijfstro” is also on the Belgian 
List of Varieties. 

In 1950 Ir C. KoopMaN stated (4) that he had also bred a variety which was entirely 
resistant to fusarium wilt (Fusarium oxysporum f. pisi race 1). This variety, “Vares”, 
was placed on the List of Varieties in 1953. It originated from a cross made in 1939 
between “Corona” and “Unica”. ““Vares” also possesses moderately good resistance 
to the Fusarium solani foot disease. 

It is to the credit of the Plant Breeding Station C.B. that they have succeeded in 
making considerable progress in the field of disease resistance with blue peas. 


3. THE RELATIONSHIP OF THE VARIETIES 


In a survey of Dutch pea varieties, NiJDAM (6) says that the Dutch varieties of round 
blue peas have all descended from the local variety “Zeeuwse kortstro®”. This can be 
seen in Fig. l, which was copied from NiupAM (6), although it has been altered 
somewhat. 

From the local variety ““Mansholt's kortstro” through ““Mansholt's G.E.K.”, 
“Pluk” and “Unica” to “Servo”, there is a gradual increase of productivity. The 
shortening of straw ends with “Unica” and “Pluk”; the greatest sturdiness of straw 
is reached in “Stijfstro’” (NipAM, 6). 
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Local variety Local variety Mansh, 
Zeeuwse Te Zeeuwse > kortstro 
kroonerwt kortstro 1895-1934 


Mansh. kortstro Mansh 
kroonerwt extra korte 
1914-1916 1913-1918 


Deka 
kroonerwt Kk Heinemann’s 
1931-1935 Vorbote X 


Mansh 
GEK. 
1918-1953 


Wonder 


X| Long strawed Mansh. Pluk 


1929 


van 
Amsterdam 


Corona 
1925-1947 


Eminent 


Parel C.B, 
1944 


Rondo C.B. 
1943 


Stijfstro C.B. 
1944 


Servo 
1946 


FIG. 1. GENEALOGICAL TABLE OF ROUND BLUE PEA VARIETIES 


Owing to its short flowering period (and as a consequence the simultaneous ripe- 
ning of all the peas) and small seeds, “Unica” and “Pluk” are very suitable for green 
consumption. “Parel”, “Rondo” and “Stijfstro” have the best seed appearance. 

In addition, the three latter varieties are resistant to the Fusarium solani foot disease. 
The data given in Fig. 1 indicate the year when the variety was introduced into the trade. 
If the variety is no longer grown commercially, the year when it was discarded is men- 


tioned. 
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4, THE VARIETAL RANGE OF THE ROUND BLUE PEAS 


With the aid of the varietal range relating to all varieties of agricultural peas it is 
possible to calculate the percentage of the area covered by the round blue peas. Fig. 2 
shows this. 


D6INI333 ella 
12 
29 2 
N 
39 ROND0C.B. |7° 


21 [MANSH. 
KORTSTRO 


1533 1938 [925 1948 1953 
Fro. 2. DISTRIBUTION OF ROUND BLUE PEA VARIETIES 


When the varieties of 1933 are compared with those of 1953 it is evident that a great 
change has occurred in the Dutch assortment of pea varieties. ““Mansholt's G.E.K.” 
and “Unica”, which have been widely grown for many years, have lost considerable 
ground of late. Among the new varieties, the quick spreading of “Rondo C.B.” is 
remarkable. 

It is often asked whether the peak of yielding capacity has been reached and whether 
reliability and quality can be improved further. The reply to these questions may be 
given by the future, as the above-mentioned breeders are continuing their work on a 
large scale. 


5. THE SEED PRODUCTION OF THE ROUND BLUE PEAS 


In order to illustrate the seed growing of round blue peas in the Netherlands a sur- 
vey ís given in Table l (p. 193) of the number of hectares devoted to the variety 
“Rondo C.B.” (which was placed on the List of Varieties in 1943 and has widely 
spread as stated above). 

The original seed is produced by the breeder and anyone is at liberty to sell once 
grown and more often grown seed, provided it has been certified by the N.A.K. 

It would be too involved to give the quantities of seed peas of “Rondo C.B.” certi- 
fied annually by the N.A.K. For the year 1951 the quantities were as follows table 2. 

It follows that, in 1951, the original “Rondo C.B.” peas were 10.2 % of the total. 
In that year 139 hectares of original seed was approved, so that an average amount of 
2146 kg per ha was certified. 
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TABLE 1. SEED PRODUCTION OF THE “RONDO C.B.”” PEA 


Number of hectares of “Rondo C.B.” pea approved as 


Year Es Sri : More of TT 
Original | Once grown |_Twice grown hl | Total 
1943 13 38 — 3 5A 
1944 | s4 59 | 158 17 288 
1945 80 167 70 51 | 368 
1946 78 731 | 244 41 | 1094 
1947 161 488 | 526 90 | 1265 
1948 156 | 763 493 131 1543 
1949 | 210 | 830 1239 | 189 | 2468 
1950 187 1240 | 1074 166 | 2667 
1951 | 139 1289 | 894 | 74 | 2396 
1952 | 168 1421 |_1400 170 late ENEN 
1953 198 | 2116 | 1562 | 128 | 4004 


TABLE 2. QUANTITIES OF SEALED SEED OF THE “RONDO C.B.” IN KGS IN 1951 


Foundation seed ..... 21,667 
Oriemal side de & 298256 | 10.2 
Once erown dien bin A0 : |__2,000,010 | 68.3 
ICES SLO VID ded tn Eer 593,173 20.3 
More often grown. .... alkeen 15 
| 
| | 
[__2,928,856 — |” 100-% 
6. SUMMARY 


The varietal assortment of Dutch round blue pea varieties has changed considera- 
bly. At the beginning of this century their cultivation was based entirely on the varie- 
ties bred by Dr R. J. MANSHOLT at Westpolder (Gr.). Since 1937 the “Unica” pea 
produced by P. J. HirkEMA, Mensingeweer (Gr.), has gained ground. ““Mansholt’s 
G.E.K.” and “Unica” were dominant for many years, and were also used abroad. 

A remarkable change in the varietal assortment of the round blue peas occurred 
since the appearance of varieties less susceptible to the Fusarium solani foot disease. 
Particularly the “Rondo C.B.” pea of the Plant Breeding Station C.B. (Dir: Ir C. 
KooPMAN) at Hoofddorp has become widely grown (Fig. 2). 

In addition, it was this same station that succeeded in breeding a variety entirely 
resistant to fusarium wilt. 

It is clear that, in the course of the past few years, new varieties have been bred by 
the breeders. The new varieties excelled the established ones in one or more respects. 

Some varieties were widely distributed, others were discarded by the breeders after 
a couple of years, or (since 1924, the year when the first List of Varieties appeared) 


written off the List. 
Widely cultivated varieties had to retire in their turn when better ones came on the 


market. 
Even at present time Dutch plant breeders are working hard to improve the yield, 


quality and reliability of peas. 
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6. SAMENVATTING 


De erwtenveredeling in Nederland. I. Ronde groene erwten 


Het sortiment ronde groene erwten in Nederland heeft belangrijke veranderingen 
ondergaan. In het begin van deze eeuw was de teelt gebaseerd op rassen van het Kweek- 
bedrijf van Dr R. J. MANSHOLT te Westpolder. Sedert 1927 verbreidde zich de Unica 
erwt van P. J. HIJLKEMA, Mensingeweer. Gedurende vele jaren beheersten Mansholt’s 
G.E.K. en Unica het sortiment. Ook in het buitenland kregen deze verbreiding. 

Een merkwaardige verschuiving trad in het sortiment der ronde groene erwten op 
sedert het beschikbaar komen van de voor Fusarium solani voetziekte minder vatbare 
rassen. In het bijzonder verkreeg de Rondo C.B. erwt van het Veredelingsbedrijf C.B. 
(Dir. Ir C. KooPMAN) te Hoofddorp een grote verbreiding (zie fig. 2). Hetzelfde 
kweekbedrijf slaagde er in een ras te kweken, dat bovendien volledig resistent is tegen 
de Amerikaanse vaatziekte. 

Uit het behandelde is gebleken, dat in de loop der jaren door de drie op de voor- 
grond getreden kwekers telkens weer nieuwe rassen zijn gekweekt, die in een of meer 
opzichten beter waren dan de reeds in het verkeer zijnde. Enkele rassen verkregen een 
zeer grote verbreiding, andere werden na enige jaren door de kweker uit het verkeer 
genomen of (sedert 1924, het jaar waarin de le rassenlijst verscheen) geschrapt van de 
rassenlijst. Rassen met grote verbreiding moesten op hun beurt terrein afstaan toen 
betere in het verkeer kwamen. Ook op dit ogenblik wordt op genoemde kweek- 
bedrijven onvermoeid gewerkt om opbrengst, kwaliteit en oogstzekerheid op nog hoger 
niveau te brengen. 
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INTRODUCTION 


Previous reports on this work have already appeared since it was begun in 1941. An 
interim report (ELLENBY, 1945) gave some details of the tests being carried out, indi- 
cated some of the factors which were being investigated, and, without any finality, 
discussed the kind of evidence of resistance and susceptibility looked for. Later, the 
discovery of resistance was announced; first in the diploid species S. Ballsii, now 
S. Vernei (ELLENBY, 1948), later in a sterile triploid, and in four lines of S. tuberosum 
subspecies andigenum a group of tetraploids very close to the domestic potato and 
readily crossed with it (ELLENBy, 1952). This material is very promising and is being 
used in breeding work in Great Britain, Holland, and Germany, with encouraging 
results (TOXOPEUS & HUIJSMAN, 1953, GOFFART, 1953, JONES, 1954). Altogether 
about 1,300 forms, belonging to more than 60 species were tested; it seemed desirable 
that these should be listed in addition to the forms showing promise. 


MATERIALS AND METHODS 


The tests 

All tests were carried out with tubers grown in 8-10 in. plant pots of infested soil 
sunk in the soil of an infested allotment in Newcastle, Northumberland. They were 
planted in May and their roots were examined for cysts in the autumn, when the vast 
majority of plants had died down. All tests were carried out in duplicate on the first 
occasion; but repeat tests in subsequent seasons with larger numbers of replicates 
were carried out when the results of the first test seemed to warrant it. 

As already mentioned (ELrENBY, 1945), the main object of the tests was to find 
plants which showed complete insusceptibility or a high degree of resistance. Promi- 
sing lines were selected for further test if they showed few cysts on their roots; but as 
this may be the case for a variety of reasons, factors such as the vigour of the plant, the 
extent and type of root system, the presence of much stolon, etc., were also taken into 
account when assessing promise. Such an assessment, clearly, ís of a subjective nature 
and, although no form showing few cysts was discarded after only a first test, It Is 
conceivable that one which habitually gave feeble plants with few cysts may have 
been discarded on the view that the few cysts were due to the feebleness of the plant; 
in fact, it may have been truly resistant. Nevertheless, it is by no means impossible 
that forms listed below as non resistant may have been incorrectly classified in this 
way; naturally I do not consider that this is likely. 
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List of forms tested 

Forms are listed according to the classification used by the Potato Genetics Station, 
Cambridge, which houses the Commonwealth Potato Collection. The numbers are the 
numbers in the collection and occasionally a batch given a particular number may 
have proved to consist of more than one form; in this case lower case letters, a, b, etc. 
are applied to the number for the different forms. For example, 1492a is a form of 
S. Yabari; 1492b, a form of S. tuberosum var. andigenum. Some of the tubers tested 
may have been derived from plants grown from true seed; in this case the number of 
the seedling is placed after the C.P.C. number, being separated from it by a decimal 
point. Provisional inclusion in a particular species is indicated by the number appea- 
ring in parenthesis. 


À. MARKEDLY RESISTANT FORMS 

TUBEROSA WILD 

S. Ballsii (now S. vernei) (2n — 24) 

105; 2413.1 and 2414.3 also appear to be very promising on the basis of a first 
test with 5 replicates. 


TUBEROSA CULTIVATED 

S. tuberosum subspecies andigenum (2n — 48) 
1595 1673 1685 1690 *) 1692 

S. tuberosum subspecies andigenum 3 X (2n — 36) 
(1647) 


B. NON RESISTANT FORMS 
WILD SPECIES 
BULBOCASTANA 


S. bulbocastana 
2239 2281 


CARDIOPHYLLA 

S. cardiophyllum (2n — 36) 

25a 2306 2241 2244 2325 

S. lanciforme (2n — 24) 

40.5 (40.6 x 40.7).1 (40.6 x 40.7).2 2258 


PINNATISECTA 

S. Jamesii (2n —= 24) 
1394 1439 

S. pinnatisectum 

2291 2300 2301 (2312) 


ij This form was reported by me, privately. to be very promising, in 1948. In repeat tests the 
following year, I formed the opinion that it was not as promising as certain other of the ““andigenum’”’ 
forms. However, Dr H. W. HowaArp assures me that both he and Dr W. Brack have found it to be 
good. 


196 


TUBER FORMING SPECIES AND VARIETIES OF THE GENUS SOLANUM 


S. sambucinum 
(2297) 


COMMERSONIANA 

S. Commersonii (2n — 36) 

(1913201321 

S. chacoense v. subtilis (Xn — 24) 

2407.1 2407.4 

Ss. Garciae (2n —= 24) 

1158 

S. gibberulosum (2n — 24) 

1157 

S. Parodii (2n — 24) 

1315 1316 

S. saltense (2n — 24) 

5lb 

S. Schickii (2n — 24) 

BS 31701318 

S. tarijense (2n — 24) 

144 144,1 144,2 144,3 144,4 144,5 144,8 1727.1 1727.2 1727.3 1458 

Commersonianae spp. (2n — 24) 

1459.1 1459.2 1724 1760 1761 2062 2063 2065 2066 2067 2091b 2131.1 2131.2 2131.3 
2131.4 2132 2134 2136 2137 2138 2139 2140 2141 2142 2144 

Commersonianae spp. (2n — 36) 

1720 


ACAULIA 


S. acaule 

Rr 1995 TO LSB 57.60 537-8116091 1314 2060:1'2103,1 21061. 2107.2 
2109.1 2111.1 2114.1 2114.2 2118.1 2440 

S. depexum (2n — 48) (now S. acaule) 

82.1 1167.1.1 1167.1.2 1168.3 1168.4 


DEMISSA 

S. demissum (2n — 72) 

11.1 47.4 8.3 13.7 19.1.3 20.1 21.5 27.1 27.2 42.3 42.4 43.2 43.4 44a 44b.1 44b.2 
47 1126.1 1343.1 1344.1 1345.1 1346.1 1351.2 1351.4 1352.4 1353.4 1355.1 13571 
1358.2 1359.4 1361.1 1361.3 1363.1 1364.1 1364.3 1442.6 2097.1 2097.2 2098.1 2098.2 
2098.3 2102.2 

S. Salamanii (2n — 60) 

45 é 

S. semidemissum (2n — 60) 

2 

S. verrucosum (2n — 24) 

54.3 54.4 1339.3 1340.2 1349 1350 

S. verrucosum (2n — 36) 

£330:1 
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LONGIPEDICELLATA 

S. ajuscoense (2n — 48) (now S. stoloniferum) 

1331 1332 

S. Antipoviczii (2n — 48) (now S. stoloniferum) 

1333 1333.2 1333.3 1333.4 1334 1337 (2092) 2243a 2243b 
S. Fendleri (2n —= 48) 

1440 1577.2 1577.3 1577.4 1577.5 

S. longipedicellatum (2n — 48) (now S. stoloniferum) 
28.2 28.3 

S. malinchense (2n — 48) (now S. stoloniferum) 
12 

S. tlaxcalense (2n — 48) (now S. stoloniferum) 
9 (2255) 2257 

S. vallis-mexicae (2n — 36) 

(2279) (2285) à 


_CUNEOALATA 
S. platypterum (2n — 24) 
124.3 


POLYADENIA 

S. polyadenium (2n =24) 

2408.2 2409.4 

CIRCAEIFOLIA 

Ss. capsicibaccatum (2n — 24) 

1701 2398.1 5 

TUBEROSA WILD 

S. anomalocalyx (2n — 24) 
BE 
ri S. brevimucronatum (2n — 24) 
e= Ba Gree ’ 
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S. simplicifolium (2n — 24) 

Sla 2416.1 2416.2 2417.2 2417.3 2418.1 2418.2 
S. Soukupii (2n — 24) 

230.11 530.12 530,14 531.5 531.11 

S. toralapanum (2n — 24) 


1773 

S. Wittmackii (dn — 24) 
1703 

S. Maglia (2n — 36) 
1365 


S. leptostigma (2n — 48) 

1324 1330 1450 2128 

S. subandigenum (2n — 48) 

161 174 

S. sucrense (2n — 48) 

E72173 

Tuberosae spp. (2n — 24) 

1732 1775 2057 2117.1 2117.2 2117.3 2117.4 2199 2311 2316 
Tuberosae spp. (2n — 48) 

2058 


CULTIGENS 


TUBEROSA 

S. stenotomum (2n — 24) 

193 217 222.3 233 248 253 260 309 320 322 396 397 405a 447 489 490 493 494 597 
686 703 710 711 712 719 720 721 749 757 854 861 937 1077 1082 1091b 1092 1104 
1114 1373 1374 1379 1380 1381 1386 1397 1415 1420 (1496a) 1505a 1506b 1558 1559 
1561 1562 1618 1637 1640 1646 1660a 1667 1672 1674b 

S. Yabari (2n —= 24) 

452 557b 683 698 1482a 1482b 1490 1492a 1496b 151la 1786 1797 1802 

S. goniocalyx (2n — 24) 

405b 414 436 571 775 919 1500 1504 1508 1514 1522 

S. Ajanhuiri (2n — 24) 

126 190 201 216 232 235 324 1631 

S. Phureja (2n — 24) 


334 1308 

S. Ascasabii (2n — 24) 
827a 827b 

S. Kesselbrenneri (2n — 24) 
836 2151 


S. Rybinii (2n — 24) 

979 1311 2150 

S. Juzepeczukii (2n — 36) 

219 227 747 1070 1093 1103 1106 1107 1112 1632 1670 1681 
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S. Chaucha (2n — 36) 

400 435 453 506 552a 552b 1071 1105 1493a 1493b 1612 1676 1689 1821 1825 1958 
1982 2047 

S. tenuifilamentum (2n — 36) 

196 402 680 1066 1083 1610 1613 1697 

S. mamilliferum (2n — 36) 

117-718 

S. coeruleiflorum (2n — 36) 

570 1489 1510a 1521 

S. curtilobum (2n — 60) 

131 221 230 237 254 380 385 1111 1130 1138 1150 

„Aya-papa”’ (2n — 60) 

1313 

S. tuberosum sub species andigenum (2n — 48) 

48b 57a 58 59 61 65 66 67 68 69 70.1 89 90 91 100 1O1b 102 106 127 130 132 133 
136 138 139 140 141.2 141.3 143.1 143.3 147 148 149 151 152 153 154 155 156 157 158 
159 163 164 165 166 170 171 180.1 180.2 181 182 184 186 189.2 191 194 197 200 202 
204 207 210 212 218 220 223.1 224.1 225.2 228 229 236 239 241 243 244 245 250 256 
257 258 261 262 264 268 272 274 276 277 278.1 279 281 282 286 289a 289b 300 301 
302 303 304 305 306 316 317 319 328 331 332 335 337 340 342 344 345 348 352 353 
354 355 357 359 360 361 366 369 370 371 373 374 378 381 387 388 389 391 392 395 
399 404 416 417 419 422a 429 437 441 443 444,1 444,2 448 449a 451 46la 465 466 
468 469 470b 474 478 479 480 481d 484 487 488 496 498 499 501 502 503 504 505 507 
508 509 510.1 511 519 522b 523 524 539 540 542 543 547 548 551 554a 554b 556 559a 
559b 563 564 567a 567b 568a 568b 573 576 579 581 584 586.1 586.2 587 588 590 593 
595 598 601 604 606 609 610 611 614 615a 615b 619 621le 624a 624e 627 629 633 634 
635 636 637a 643 644 663 665 666a 669 670 671 677 685 687 688 689 690 691 692 697 
701 702 708 726 727 730 731 733 734 735 739 740 741 742 744 756 761 764 766 769 
770 771 772 773 774 716 778 782 784 785a 785b 791b 792 797 798 799 800a 80Ob 801 
802 803 804 805 806a 808 814 817 822 829 830 843 844 846 848 852 855 856 859 865 
867 869 873 875 876 882 883 884 885 886 887 889 890 893a.l 893b 895 903a 903b 
908 909 911 914 921 924 926 927 928 930 931 932 933 935 936 938 940 944 945 946 
951 952 955 956 968 969 971 972 974 977.1 982 985 988 989 991 992 997 998 1000 
1004b 1007 1012b 1020 1024 1026 1029 1030 1037 1039a 1039b 1041 1043 1044a 1044b 
1046 1051 1052 1053 1061 1062 1063a 1063b 1068 1072 1074 1076 1079 1080 1081 
1084 1085 1086a 1086b 1089 1090 1094 1095 1096 1097 1099 1100 1101 1102 1108 
1109 1110 1113 1115 1117 1118 1120 1122 1123 1125 1129 1131 1132 1139 1141 1142 
1144 1145 1148 1151 1248.1 1367 1368 1371 1375 1384 1396 1398 1401 1407 1411 
1413 1417 1421 1427 1428 1429 1431 1433 1435 1436 1446 1448 1449 1461 1462 1463a 
1463b 1463c 1464 1465 1466b 1467 1468 1470a 1470b 1470c 1471 1475 1476 1477 
1478 1479a 148la 1482c 1483b 1484 1485 1486 1488 1491a 1491b 1492b 1494a 1494b 
1495 1497b 1497c 1497d 1498 1501 1502 1503a 1503b 1506a 1507a 1509 1512a 1512b 
1512e 1513b 1513c 1513d 1515 1516 1517 1518 1519 1520a 1520b 1523a 1523b 1563 
1572 1573 1589 1591 1592 1593 1596 1597 1600 1601 1602 1603 1604 1605a 1605b 
1607 1609 1611 1614 1615 1616 1617b 1620 1621 1623 1624 1625 1626 1627 1628 
1630a 1633a 1633b 1634 1635a 1635b 1636 1638a 1639 1641 1642 1643 1644 1653 
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1654 1660b 1661 1663 1664 1666 1668 1674a 1675 1677 1678 1680 1682 1683 1684 
1686 1687 1688 1691b 1693 1694 1695 1699 1700 1706 1715 1729a 1741 1743 1762 
1763 1768a 1768b 1769a 1769b 1769c 1769d 1780 1783 1784 1787 1788 1791 1792 
1800 1801 1803a 1803b 1805 1806 1807 1808 1809 1810 1811 1820b 1826 1828 1829 
1830 1832 1833 1834 1835 1844 1845 1846 1847 1849 1850 1851 1857 1858 1859 1860 
1861 1863 1864 1867 1869 1871 1872 1874 1876 1877 1879 1880 1881 1882 1884 1885 
1886 1888 1890 1891 1893 1894 1895 1896 1897 1898 1900 1962 1903 1905 1906 1907 
1908 1909 1910 1913 1916 1917 1918 1922 1923 1928 1931 1935-1938 1940 1944 1946 
1947 1948 1950 1951 1952 1953 1954 1955 1959 1960 1961 1964 1965 1966 1967 1968 
1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1980 1981la 1984 1985 1986 1987 
1988 1989 1990 1991 1992 1993 1995 1996 1997 1998 1999 2000 2003 2004 2005 2006 
2007 2008 2009 2010 2011 2012 2015 2016 2018 2019 2020 2021 2023 2024 2025 2027 
2028 2029 2030 2032 2033 2037 2039 2040 2041 2042 2043 2044 2045 2046 2048 2051 
2053 2054 2056 2069 2084 2085 2086 2087 2088 2089 2120 (2158) (2159) 2163a 2163b 
2164a 2183 2188 (2196) 

S. tuberosum (2n — 48) 

1266 1392a 1528 1529 1531 1533 1534 1540 1541 1542 1544 1545 1547 1548 1549 
s 1550 1551 1552 1553 1554 1555 1556 1702.1 1702.2 1704 1707 1710 1717 1718 (17221) 
1723 1734 1748 1749 (1752) 1757 1758 2074 2081 2082 2083 2121 2122 

Tuberosae spp. (2n — 36) 

287 349 356 401 408 423 467 483 491 515b 607 621a 706 707 709 715 723 758 842 
879 1140 1382 1404 1412 1426a 1482d 1505b 1510b 1560 1571 1590 1599 1617a 1649 
1669 1691a 1698 1919 

Tuberosae spp. (2n — 48) 

27.2 1719 1929 1979 2038 

Tuberosae spp. (2x — °) 

1887 


SUMMARY 


Tests for resistance to the potato-root eelworm have been carried out since 1941 
using the South American material of the Commonwealth Potato Collection. The 
few resistant forms found have already been noted elsewhere (ELLENBY, 1948, 1952). 
For the sake of completeness a list is here given of all the material tested; it com- 
prises about 1,300 forms belonging to over 60 wild and cultivated species. 
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Knoldragende soorten en rassen van Solanum, welke onderzocht zijn op resistentie 
tegen het aardappel-cystenaaltje Heteroda rostochiensis Wollenweber 


Onderzoek over resistentie tegen het aardappel-cystenaaltje is sedert 1941 verricht 
aan het Zuid-Amerikaanse materiaal van de Commonwealth Potato Collection. De 
gevonden resistente vormen zijn reeds elders vermeld (ELLeNBy, 1948, 1952). Terwille 
van de volledigheid is bovenstaand overzicht van het onderzochte materiaal samen- 
gesteld. Het bevat ongeveer 1300 vormen, behorende tot meer dan 60 wilde en in 
cultuur zijnde soorten. 
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INTRODUCTION 


For breeding purposes and variety trials a simple method of carotene estimation 
is indispensable for a satisfactory comparison of the carotene content of carrots. But 
it should be reliable. In this respect it is not only the chemical method that must be 
considered, but also the behaviour of the carrot. This study is concerned with this 
last point. 


ESTIMATION OF TOTAL CAROTENOIDS 


For the estimation of the carotene content the simplified procedure of BoorH (2) 
was used, in which the content of total carotenoids is determined. According to 
Boorn (2) and Boorr and DARK (3) carotene comprises about 90 % of the total caro- 
tenoids of carrots. Only in very young, weakly coloured roots, this percentage is con- 
siderably lower. 

A mixed sample of 20 roots was normally used for each determination, this being 
carried out as follows: 

The roots were washed, dried and grated. After mixing thoroughly 2-3 grams was 
weighed out accurately and ground with pure sand in a mortar. Next the extraction 
was carried out (excluding day light as much as possible) with about 15 ml. of a 
mixture of 3 parts of petroleum ether (boiling-point 40-60 °C) and 2 parts of acetone, 
adding a small quantity of exsiccated sodium sulphate to promote a clear separation 
of the extractant. This liquid was then poured off and the extraction repeated until 
the liquid ceased to absorb pigment. The extracts obtained were diluted to a certain 
volume, and the colour intensity measured on a photo-electric colorimeter set at 
480 my. With the aid of a standard curve, obtained by measuring solutions with 
standard concentrations of B carotene, the content of total carotenoids, expressed as 
B carotene, can be calculated. 
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GENERAL TREND OF TOTAL CAROTENOIDS IN CARROTS 


In the literature most authors hold the same view as to the general trend of total 
carotenoids in carrots. There is a tendency for the tc. content to increase as the root 
grows until a maximum is reached, after which increases in root growth bring about 
no further increases in t.c. content (1, 3, 4, 6, 7). 

It can be seen with the naked eye that in their earliest infancy roots are pale. With 
a variety like Amsterdam Forcing this pale juvenile period is short; with a Nantes it is 
longer, and with a winter carrot it is longer still. Smaller differences are found between 
varieties that are related more closely, and also between the various strains within a 
variety. 

The maximum which can be reached also depends on variety. Varieties such as 
Amsterdam Forcing, Vertou and Chantenay Red Core have high maxima; Slender 
Nantes *) and Berlikumer have maxima that are slightly lower, while most of the 
strains of Flakkeese have maxima that are lower still. Strains of one and the same 
variety may also differ in this respect. Early colouring is frequently associated with 
a high maximum (e.g. with Amsterdam Forcing and Vertou), late colouring with a 
low maximum (as in the case of bad strains of winter carrots), but not necessarily so. 
For example Nantes colours earlier than Chantenay, but the latter reaches a higher 
maximum (WERNER 7, LAMPRECHT & SVENSSON 6). It is therefore quite possible that 
maxima are higher in late strains than in early ones, provided the former have suffi- 
cient time to obtain their maxima. 

Consequently, to be able to assess the carotene producing capacity of varieties and 
strains, it may seem desirable to compare the roots both when they have started to 
colour and when they have reached their maxima. It is difficult, however, to obtain 
representative figures for such a comparison. In addition to the hereditary tendency 
of the carrots, environment also exerts an influence. 


MOISTURE CONTENT OF THE CARROT 


Carotene is produced in chromoplasts, which are contained in the cytoplasm. In 
large, watery, comparetively cytoplasm-deficient cells with large vacuoles, there is 
relatively less room for carotene than in small cells with small vacuoles. The conse- 
guence appears to be that in a succulent type of root the carotene content per unit of 
fresh tissue can never be increased to the same level as is possible in dry roots. 

Indications are that carrots with a high content of total carotenoids can have a 
rather high content of dry matter, which is exemplified in Table 1. Kieler Rote has a 
high t‚c. content but is also high in dry matter. Meaux is also higher than Berlikumer 
B, both in dry matter and total carotenoids. 


TABLE 1. TOTAL CAROTENOIDS IN THREE VARIETIES 


Total ma a Total he 
: in mg. per ry matter as % in mg. 0 
Variety No. grams of fresh of fresh weight Brems of dry 
| weight matter 
EE ADG nk ende AAE on 
Kieler Rote 53021 15.6 14.3 10.9 
Meaux 53001 Eh 1382 14 
Berlikumer B 53013 8.3 10.6 7.8 


1) This name is used to indicate the group of Touchon and related slender types. 
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After eliminating the moisture factor, Kieler Rote has still a higher t.c. content, but 
Meaux and Berlikumer B appear to be practically equal to each other in this respect. 
That Meaux has a higher tc. content per unit of fresh weight is therefore only due 
to its lower moisture. 

When carrots are only selected for colour, or carotenoid content calculated on the 
fresh-weight basis, such a selection may automatically lead to a dryer carrot. It is 
then possible that the carrot selected has either a higher dry matter and a higher caro- 
tenoid content or one of these properties. This demonstrates that in selecting for root 
colour two things have to be considered viz. colour and succulence, or if a chemical 
method is applied, carotenoid content and dry matter content. 

The same holds good for the varous strains within a variety, as appears from the 
following example: 


TABLE 2. TOTAL CAROTENOIDS IN TWO STRAINS OF BERLIKUMER (EXP. 52G) 


| | Total carotenoids | Total carotenoids 


| 
: in mg. per 100 | Dry matter as % in mg. per 10 
Strain A grams offresh | of fresh weight | grams of dry 
weight | | matter 
Berlikumer | 52006 8.09 | 115 | 7.04 
Berlikumer B 52023 | DE2 | 10.2 | 7,13 


Obviously, the two strains have practically the same carotenoid producing capac- 
ity. That 52006 is higher in carotenoids than 52023 is only due to the lower moisture 
content of the former. 

If it is intended to grow a carrot only for its carotene (chicken-food and the like), 
it does not matter if the carrot is non-succulent. Carrots for human consumption, 
however, should be succulent, according to their use. 

Not only is the moisture content of a carrot determined by its genotype, but also by 
environment. The conditions which alter the moisture content of carrots also alter the 
carotenoid content calculated on the fresh-weight basis. 

This is clearly shown from periodic investigations by BROWN (4) during which a 
heavy shower obviously made the carrots so much more watery that the carotenoid 
content per 100 grams of fresh weight temporarily decreased by nearly 15-20 % of 
the carotenoid content determined before the rain. 

From this it may be concluded that the carotenoid content per 10 grams of dry 
matter, also with a view to the influence of the growing conditions, is a better indi- 
cator than the carotenoid content per 100 grams of fresh weight, for thus at least one 
source of error is avoided. 


DEGREE OF DEVELOPMENT OF THE CARROT 


What has been said above does not imply that the carotenoid content in mg. per 
10 grams of dry matter obtained for a variety or strain is always fully representative. 
This appears for instance from figures published by BARNES (1), and from some eX- 
periments carried out by the authors themselves. BARNES (1) tried to indicate the in- 
fluence of soil moisture by making use of pot-trials. Carrots in pots with relatively 
much water were lower in dry matter than carrots in pots with less water. However, 


205 


O. BANGA AND J. W.DE BRUYN 


the former contained more carotenoid per 100 grams of fresh weight so that conver- 
sion into carotenoid content per 10 grams of dry matter dit not give identical results. 
Field trials carried out by the authors produced similar results. 


TABLE 3. TOTAL CAROTENOIDS REPRESENTING THE MEAN OF FOUR STRAINS OF AMSTERDAM FORCING, 


GROWN IN THREE LOCALITIES 
Me 


Total Total. 

carotenoids Dry matter carotenoids 

i Ï Trial in mg. per as % 0 in mg. per 

eel on Be 100 grams of fresh weight 10 grams of 

fresh weight dry matter 
Elst clay 52 H 8.48 9.1 9.32 
Wag. Berg dry sand 52E 7.78 9.7 8.02 
De Goor moist sand 52 B 5.60 8.6 6.51 


The three localities differed widely in soil moisture, which was lowest at Wageningse 
Berg and highest at De Goor. These differences were also reflected in the dry matter 
content (the dryer the soil the dryer the carrot) and in the carotene values. Even after 
the figures were converted into terms of dry matter, great differences remained. 

It was shown, however, that these differences disappeared if the differences in root 
development of the carrots grown in the three localities were also taken into account. 
In this respect the way in which the development of the root is expressed is important. 

For one of the four strains shown in Table 3 the course of the carotenoid content 
of the carrots grown in the above localities has been plotted in different ways against 
a certain standard for the degree of development of the carrots (fig. 1-3): 


a. the carotenoid content in mg. per 100 grams of fresh weight against the age of the 
roots in days from sowing until harvest (fig. 1); 

b. the carotenoid in mg. per 100 grams of fresh weight against the mean fresh weight 
of the carrots (fig. 2); 

c. the carotenoid content in mg. per 10 grams of dry matter against the mean root- 
weight expressed in grams of dry matter (fig. 3). 


On comparing the three figures it will be seen that the age of the root is the less 
suitable criterion for the carotenoid content, since the curves for the course of this 
content are widest apart. 

The fresh weight of the root is a slightly better criterion, for the curves run a little 
closer to each other. It is, however, far from being satisfactory. 

Fig. 3 reveals that the best criterion is afforded by the weight of the root expressed 
in grams of dry matter, for the three curves practically coincide. Independently of the 
locality, the carotenoid content increases as the root, with respect to its dry matter, 
becomes heavier. 

Similar curves drawn for the other three strains show the same phenomenon. 

In order to obtain a representative figure for a variety or strain it seems therefore 
indispensable to take also the mean root-weight in grams of dry matter into account. 
Also in determining the carotenoid content e.g. in manuring trials, this content is in 
itself of no value if it cannot be compared with the weight of the root, preferably 
expressed in grams of dry matter. 
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FIG. 1. COURSE OF THE TOTAL CAROTENOID CONTENT OF A STRAIN OF AMSTERDAM FORCING IN THREE 
LOCALITIES AND ONE ESTIMATION IN A FOURTH LOCALITY. T.C. IN MG. PER 100 GRAMS OF FRESH 
WEIGHT (ORDINATE) PLOTTED AGAINST DAYS FROM SOWING TO HARVEST (ABSCIS) 

& Bergum -_ X Wageningse Berg 
© Elst (O.B.) .‚ De Goor 


FIG. 2. SAME AS IN FIG. 1, BUT NOW T.C. IN MG. PER 100 GRAMS OF FRESH WEIGHT (ORDINATE) PLOTTED 
AGAINST AVERAGE FRESH WEIGHT OF THE HARVESTED CARROTS (ABSCIS) 


FIG. 3. SAME AS IN FIG. Ì AND 2, BUT NOW T.C. IN MG. PER 10 GRAMS OF DRY WEIGHT (ORDINATE) 
PLOTTED AGAINST AVERAGE WEIGHT OF HARVESTED CARROTS EXPRESSED IN GRAMS OF DRY 
MATTER (ABSCIS) 


DIFFICULTIES OF THE MAXIMUM 


If the maximum carotenoid content that is reached during the growing season had 
a constant value , this might be an important help in assessing the carotenoid content. 
It is therefore to be regretted that this maximum, even within the same variety or 
strain, can differ so widely from year to year. 

BoOTH and DARK (3) expressed the maximum carotenoid values (per 100 grams of 
fresh weight), which they had found over a period of seven years, in index-figures. 
Representing the mean maximum by 1, the index in successive years from 194248 
was as follows: 


AE en LAZ 1943 1944 1945 1946 1947 1948 
ris egen WP 1.04 0.92 1.18 0.79 1.09 0.86 


Evidently, in different years the maximum values can fluctuate between about 80 % 
and 120 % of the mean value for a certain number of years. With carrots harvested 
towards the winter, this maximum mostly falls in October, but may also occur in 
August or as late as the end of November (BooTH and DARK, 3; see also earlier 
references cited by these authors). Consequently the time when the maximum is reached 
is variable too. ares 

From data of BARNES (1) it can be calculated that the phenomenon of the maxi- 
mum remains if the carotenoid content, in mg. per 10 grams of dry matter, is plotted 
against the mean root-weight, expressed in grams of dry matter. 

The maximum can best be determined if the carrots are sown early in the season, 
especially the late varieties. If sowing is done too late, the time required for attaining 
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the maximum will be insufficient. (See figures published by BoorH and DARK (3), 
and by LAMPRECHT and SVENSSON (6)). 

For carrots sown at the same time and in the same year the maximum may also 
differ with locality. Fig. 3 shows that the curve for the locality “De Goor” turns 
downwards as soon as the dry root-weight averages 23-3 grams. The curve for Elst 
dips down when this weight is 4 grams. 

The precise cause of the variation in the maximum is at present unknown. The 
maximum may be correlated with a stage of root development in which maturity is 
completed; and this stage may be caused to occur earlier or later not only by genetical 
but also by-environmental factors. 

Although the occurrence of a maximum is an interesting fact, it causes some diffi- 
culties in the search for a representative figure. In fact, the maximum fluctuates too 
easily to afford a reliable guidance. In addition it may disturb the relationship between 
the carotenoid content and the dry rootweight, for as long as the maximum has not 
been attained the carotenoid content appears to increase with the dry weight of the 
root. Once the maximum has been reached, this no longer holds good. 


DISCUSSION 


From the foregoing it can be concluded that the best representative values are 
obtained when: 


a. a carrot is analyzed for total carotenoids when sufficiently coloured but before 
the maximum carotenoid content has been reached; 

b. the carotenoid content is calculated on the dry-weight basis; 

c. the weight of the carrot, in grams of dry matter, is taken into account. 


Now the problem is how to know the moment that the carrots have sufficiently 
coloured but the maximum is far enough away. When comparing varieties or strains, 
from which many roots are available for investigation, periodical carotenoid estima- 
tions can be made. They will then show the course of the carotenoid content and the 
best moment for comparison can easily be selected afterwards. 

But, when individual carrots must be compared, each root can be sampled only 
once. In this case it is thought that standard curves might be useful. 

Fig. 4 shows the carotenoid curves for a number of early, midseason, and late 
varieties. They have been composed from the data from four replicated experiments 
in four different localities in 1953, in the same way as shown in fig. 3. Again, the 
total carotenoids in mg. per 10 grams of dry matter have been plotted against the 
root weight in grams of dry matter. 

The varieties are Amsterdam Forcing, Vertou, Slender Nantes, Chantenay Red Cored, 
Imperator, Berlikumer, Improved Flakkee and Leviathan. 

Amsterdam Forcing is represented by three strains, the numbers 52020, 52004 and 
52010. The curves of the numbers 52020 and 52004 fall together. The carotenoid con- 
tent should be estimated when the dry root weight is about 2-24 grams. 

Vertou is represented by one strain, no 52001. It has a high carotenoid content, but 
not so high as Amsterdam Forcing. The best moment for carotenoid estimation seems 
to be when the dry weight of the roots is about 2-3 grams. 
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Slender Nantes is represented by two strains, the numbers 52022 and 52009. The 
carotenoid content is lower than that of Vertou. A dry weight of the roots of about 
3-5 grams seems to be adequate. 

Chantenay Red Cored (52013) has a high carotenoid content. It should be assessed 
before the dry root weight is about 16 or 17 grams. 

The same may be good for Zmperator. Its maximum is lower than that of Chantenay 
Red Cored. 

Berlikumer is represented by two strains, the numbers 52023 and 52006. Being 
somewhat later than the last two varieties, its maximum may fall later too. But it 
seems safest to estimate the carotenoid content before the dry root weight is about 
18 grams. 


EO SOTO NE UTS ISO IFR IOO 29 93424 A5 26027 


FIG. 4. COURSE OF THE TOTAL CAROTENOID CONTENT OF A NUMBER OF EARLY, MIDSEASON, AND LATE 
VARIETIES OF CARROT. T.C. IN MG. PER 10 GRAMS OF DRY WEIGHT (ORDINATE) PLOTTED AGAINST 
AVERAGE WEIGHT OF HARVESTED CARROTS EXPRESSED IN GRAMS OF DRY MATTER (ABSCIS). 
CURVES COMPOSED FROM THE DATA FROM FOUR EXPERIMENTS IN THE SAME WAY AS SHOWN IN 


FIG. 3. 

Amsterdam Forcing 52020, 52004, 52010 Imperator 52012 
Vertou 52001 Berlikumer 52023, 52006 
Slender Nantes 52022, 52009 Improved Flakkeese 52016 
Chantenay Red Cored 52013 Leviathan 52015 


The same may be true of mproved Flakkee (52016) and Leviathan (52015). Levia- 
than may grow out to a very large root. Evidently its maximum is later than that of 
any of the other varieties considered. san 

Reliable standard curves may be obtained by periodical carotenoid estimations of 
samples of the population from which individual roots are selected. In order to be 
able to compare the total carotenoids of individual roots with the standard curves 
the fresh weight of the whole root and representative values of its dry matter and 
total carotenoids must be estimated. From these data the root weight in grams of 
dry matter and the t.c. in mg per 10 grams of dry matter can be calculated. To get 
representative values for the dry matter and tc. the cylinder method of Boorn (2) 


seems to be the best usable. 
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There are indications that the relation tc. content — dry root weight may be in- 
fluenced by an abnormally early or late ripening of the root. This problem will be 
considered in a later article, after some more experiments will have been made. 


SUMMARY 


1. For breeding purposes and variety trials a study has been made of how to get 
representative values of the carotene content of carrots. For the estimation of the 
carotene content the simplified procedure of V. H. BooTH was used, in which the 
content of total carotenoids is determined. 

2. Calculation of the carotenoid content on a dry-weight basis gives more represen- 
tative values than that on a fresh-weight basis. Differences in carotenoid content, 
when calculated on a fresh-weight basis, may partly or wholly be the result of the 
selection of a dryer type of carrot, or they may be influenced by those growth 
conditions which modify the moisture content of the root. 

3. There is general agreement that the carotenoid content of normally growing carrots 
increases with their development till a maximum is reached. After this the carrot 
may grow larger without a further increase in carotenoid content. However, since 
the maximum carotenoid content may vary with season and locality, it is in itself 
not a representative character. The degree of development of the root must also 
be taken into account. 

4, From the evidence produced it is concluded that the best representative values of 
carotenoid content are obtained, when: 

a. the carotenoid content is determined in sufficiently coloured roots before the 
maximum is reached; 

b. this content is calculated on a dry-weight basis; and 

c. it is compared with the root weight, expressed in grams of dry matter. 

5. For a number of carrot varieties graphs are given in which the relation between 
carotenoid content and root weight (in grams of dry matter) is shown. 


SAMENVATTING 


Selectie op caroteen-gehalte bij wortels 


L. Voor veredelingsdoeleinden en rassenonderzoek werden de mogelijkheden ter ver- 
krijging van representatieve waarden voor het caroteengehalte van wortels be- 
studeerd. Dit gehalte werd bepaald volgens de vereenvoudigde methode van V. H. 
Boorn, waarbij het gehalte aan totale carotenoïden bepaald wordt. 

2. De waarden verkregen door berekening van het carotenoïden-gehalte op basis van 
het drooggewicht zijn representatiever dan die welke berekend worden op basis 
van het versgewicht. Verschillen in het carotenoïden-gehalte, indien berekend op 
het versgewicht, kunnen geheel of gedeeltelijk het gevolg zijn van de selectie van 
een droger worteltype, of teweeggebracht zijn door die groei-omstandigheden 
welke het vochtgehalte van de wortel veranderen. 

3. Er is algemene overeenstemming dat het carotenoïden-gehalte van normaal 
groeiende wortels tegelijk met de groei van de wortel stijgt tot een maximum is 
bereikt, waarna wel de wortel kan doorgroeien maar geen verdere stijging van het 
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carotenoïden-gehalte plaats heeft. Daar verschillen in groeiplaats en groeiseizoen 
ook in het maximum tot uitdrukking kunnen komen, is het maximum op zichzelf 
geen vast richtsnoer. De ontwikkelingsgraad van de wortel dient eveneens in aan- 
merking genomen te worden. 


„ Het bovenstaande leidt tot de conclusie dat de beste representatieve cijfers voor 


het carotenoïden-gehalte verkregen worden, indien: 

a. het carotenoïden-gehalte bepaald wordt bij voldoend gekleurde wortels, al- 
vorens het maximum bereikt is; 

b. dit gehalte berekend wordt op basis van het drooggewicht; en 

c. het vergeleken wordt met het wortelgewicht, uitgedrukt in grammen droge stof. 


„ Voor een aantal wortelrassen worden diagrammen gegeven, waarin de verhouding 


tussen carotenoïden-gehalte en wortelgewicht (in grammen droge stof) tot uit- 
drukking komt. 
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Ll. INTRODUCTION 


In 1952, the author delivered a lecture to the Training Course at Wageningen on 
the methods of agricultural extension. 

This lecture led to the writing of the present article which draws attention to the 
organization of agricultural plant breeding in the Netherlands. 


2. GENOTYPE AND ENVIRONMENT 


The two conceptions, heredity and environment, “hérédité et milieu”, which 
occupy a prominent position in the work of the French author EMILE ZOLA, are also 
basic principles underlying plant cultivation. On the one hand we are dealing with the 
hereditary constitution of the plant and on the other hand with the growth conditions. 
The inherited constitution, the genotype, is embodied in the variety; the growth con- 
ditions are determined by soil, climate, and cultural practices, while pests and diseases 
are also factors of importance. 

A close relationship exists between the genotype and the environment; the variety 
is chosen to suit the growing conditions and conversely the growing conditions are 
directed as far as possible to suit the variety. 

The market demands are also instrumental in determining the desirability of a 
variety. The value of a erop plant is always relative and depends on several factors 
which change from time to time. Consequently the variety problem is not of a static 
character, but a very dynamic one. 

In the first instance the value of a given variety should be considered in comparison 
with the merits of others. A variety which is highly praised by the farmer of to-day 
may be discarded by him to-morrow when a newer variety is introduced which yields 
a few per cent more. 


The cultural practices are also of great importance and a change in the methods of 
cultivation gives rise to the need for new plant types. When the use of artificial ferti- 
lizers increased the fertility of the soil, many of our cereals proved to have inadequate 
strength of straw. It was necessary to develop races that could utilize the higher 
nitrogen supply. 

The occurrence of new diseases can make the breeding of resistant varieties of cer- 
tain crop plants imperative. During the war it was necessary to discard a few low 
yielding potato varieties of excellent quality in favour of more productive types. After 
the war, when mechanization expanded enormously, a greater demand existed for 
varieties of flax and cereals with increased stiffness of straw. The choice of varieties 
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suitable for export is mainly determined by foreign preferences. Many more factors 
besides yielding capacity influence the grower’s appreciation. 

If the circumstances should remain the same over a long period it would still be 
necessary to pay attention to the production of varieties better than those already in 
cultivation. Each variety may be considered as a compromise between many good 
features and a few unfavourable ones. There is no reason to assume that our present 
crop plants have already reached their highest yielding potentiality. It becomes in- 
ereasingly difficult to surpass the established varieties as they attain an ever higher 
level of desirable qualities, but on the other hand modern plant breeding has many 
advantages over that of a few decades ago. 


3. INCREASE IN YIELD BY PLANT BREEDING 


The proportion of the constantly increasing yield per acre due to the introduction 
of new varieties has been calculated by J. K. GROENEWOLT. In his calculations he 
used a method, by which the influence of heavier manuring, more efficient disease 
control, etc. were eliminated. On the strength of numerous data he came to the con- 
clusion that in cereals and pulses each year an average increase in yield of one half 
per cent was obtained as a consequence of the introduction of better varieties. This 
increase may seem rather small but it assumes considerable importance, if the large 
area involved and the cumulative effect over a period is considered, especially since 
the higher yield is almost entirely a clear gain. 

The Netherlands have a very dense population and an acute shortage of arable 
land. It is a vital matter for our country that the soil should be used as rationally and 
intensively as possible. Plant breeding can make a useful contribution to this effort 
by producing good varieties. 

The task of the advisory service in this scheme is to ensure that the most suitable 
variety is introduced to the right place as quickly as possible, thereby minimizing the 
risks which new varieties may carry with them. It goes without saying that for the 
successful introduction of a novelty, excellent propagating material must be available 
at a reasonable price. Our country cannot afford to have inferior seed distributed. 


4. THE BREEDERS DECREE 


The Breeder’s Decree of 1941 has resulted in the following situation in the Nether- 


lands with respect to agricultural crops: 
Only propagating material certified by the official Inspection Service may be put 


‚on the market. 


Only varieties included in the List of Varieties are eligible for inspection. 

The breeder has the exclusive rights of using the prefaces “elite” and “original” to 
designate his propagating material. When a grower produces certified seed, indepen- 
dently of the breeder, he must contribute to a fund from which the breeder receives 


a royalty. In the case of some cross-fertilizing plants the breeder is only allowed to 
sell the seed. In this way the variety is protected, the successful breeder is rewarded 


and the farmer and merchant have desirable varieties at their disposal as only the 


best propagating material is used. 
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This paper deals with the extension methods and it is not proposed to discuss the 
Breeder’s Decree or the technical details of plant improvement. 
The subject shall be discussed under the following headings: 


|. The production of new varieties and the advice given to the breeders. 
2. The List of Varieties and the advice given to the growers. 
3. The quality of the propagating material. 


5. THE PRODUCTION OF NEW VARIETIES AND THE ADVICE GIVEN TO THE BREEDERS 


The farmer must have at his disposal the best varieties, whether they are of Dutch 
or of foreign origin. The following table gives an idea of the distribution of home-bred 
and foreign varieties. 


TABLE 1. PERCENTAGE OF THE TOTAL AREA OCCUPIED BY DUTCH AND FOREIGN VARIETIES 


1953 
Crop 
Dutch varieties Foreign varieties 
Winter-whieatm so kwe en 40e eten Men tetes | 27 73 
SPRAGIWREAT « rat As Oren ee nek 4 96 
Wintenbarleya Jelen een 100 0 
Sptingbatley, 1% A ME AR es 22 78 
WANLEVE En En A EE IN: ij 99 
OALSEE SE Dt VE ee EA 71 29 
GOTAr ED et EA nr BEES TS 25 
PEAS ua aren ne Pra ret ENE 100 25 
BroadAhorserand hekabeansnm ne 100 0 
Harcotibeansi(Phaseolus) Mme ee 100 0 
Hibreiflansd sen en EPE Lrendie aede 100 0 
GCatawarndtk tant iedee rondte Ate 100 0 
Wintersswedeslike Ta ne Mee 18 82 
OllEseed poppy enn nr. tte Me ee KE EE 100 0 
MIUStard as re Con een on eee TREES e 100 0 
CAHALVIECASS, ner Ae AN oe 100 0 
Rotätoes sr aptent nies Sn 64 36 
Sugar beet antte e E RENEE 25 75 
EAICOEN et RN Et RE ARE TEN 100 0 
BOAGERDEEL Nee er 92 8 
OWEGEE at vre RE SE 95 5 
CAELOUS son OER vie 5 tee REA oa tee Pet 100 0 
ARETAS EN EERE ee LE nn ES 100 0 
IWESTeEWOLLSTIVORra Ss Nen 100 0 
Othetigrasses ne ns REA AN de INE AE 50 50 
Feguminous fodder-cropsS-‚ en ar 30 70 


This table shows some movements in the use of crop varieties of Dutch and foreign 
types. 
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The farmers are soon informed of the merits of the latest varieties and they are 
anxious to try them out. 

„Foreign crop varieties, with the exception of potatoes, are introduced by private 
distributors and for these varieties too, royalties can be received under certain con- 
ditions. 


Fi. 1. LEFT THE INSTITUTE OF AGRICULTURAL PLANT BREEDING, RIGHT THE FOUNDATION FOR AGRI- 
CULTURAL PLANT BREEDING AT WAGENINGEN 


The native varieties are developed almost entirely by private establishments. The 
direct contribution by government institutes is now small, since the wheat varieties 
Wilhelmina and Juliana have finished their triumphal march. The money allocated 
by the government for plant breeding is not employed to develop new varieties ready 
for commerce, but it is spent on research and on the giving of advice. For this purpose 
two institutes have been established: the Institute of Agricultural Plant Breeding and 

the Foundation for Agricultural Plant Breeding. The former is a division of the 
Agricultural University and it is concerned with the instruction given to the students 
and with the research work, while together with the Foundation, it also gives advice 
to the breeders. 

The Foundation is supported mainly by government allowances. Private breeders 
are represented on its board of management. Its object is to carry out research and 
to solve problems that are of direct interest to the breeders. The Foundation tackles 
those problems that offer little immediate financial prospects to the breeder and that 


| require equipment and a training beyond the reach of most private breeders. As 
_an example I may mention the effort made to obtain potato varieties resistant to late 


n 


blight, a disease that causes great losses each year. A start was made by investigating 
the wild potato species of Latin America. In some species lines were discovered that 
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were immune from blight. These species themselves, however, cannot be used for 
cultivation. By crossing with the cultivated potato and by backcrossing the hybrids, 
an effort is made to combine resistance with the desirable features of the commercial 
potato. The Foundation has a farm of 48 hectares in the North-East Polder where 
work is in progress on an extended scale. 


FIG. 2. EXPERIMENT FARM ““PROF. BROEKEMA-HOEVE’’ OF THE FOUNDATION FOR AGRICULTURAL PLANT 
BREEDING, MARKNESSE (NORTH-EAST POLDER). IN THE BACKGROUND THE OFFICE AND THE GLASS- 
HOUSES OF THE POTATO BREEDING STATION 


In 1954 no less than 130,000 seedlings have been raised there in greenhouses. 

The private breeders are informed of the results obtained and of the working 
methods involved, but above all, they receive plant material which they use in their 
breeding programmes. This spring, for instance, 326,400 true seeds of potato, origi- 
nating from all kinds of erosses, and 40,800 young clones were distributed to the bree- 
ders. The breeding establishments can also obtain spore cultures of Phytophthora 
infestans, for their inoculations. Inoculating is a comprehensive task, as several phy- 
siological races of the parasite have already been identified. 

On the initiative of the Inspection Service, a Committee for the Advancement of 
Potato Breeding has been organized. This committee, under the leadership of Mr 
J. A. HOGEN Escr, has done much work in giving advice and assistance to the private 
breeders, whose number has increased from 15 in 1938 to 193 at present, and who 
raise several thousands of seedlings annually. 


Many crosses of autumn-sown cereals have also been made. The populations, thus 
obtained, are tested for cold hardiness and rust resistance in order to ensure an early 


216 


SOME REMARKS ON THE BREEDING OF FIELD CROPS 


retention of the best lines only. The information given in regard to the potato crop 
also holds good mutatis mutandis, for other crops. The breeders visit the Institutes 
and are informed of the latest developments; the private breeding establishments are 
visited too; excursions are organized and lectures are given. Parent plants for crossing 
and hybrid populations are available free of charge or for a nominal fee. The testing 
for cold resistance of material developed by the breeders themselves, is also under- 
taken by the Foundation. Some crop varieties, distributed widely throughout the 
Netherlands have been selected from hybrid populations distributed to the breeders. 


The Dutch breeders, the importers of foreign varieties, and the contract growers 
producing “elite” and “original” seed are united in the Dutch Association of Plant 
Breeders. The Association regularly organizes meetings and field days. It often gives 
advice to the government, and it is represented in various organizations and institu- 
tions, active in the field of seed production. This arrangement allows full scope to 
private initiative. A Study Circle of Plant Breeding, which is especially interested in 
scientific problems, also exists. Many plant breeders are members of this Study Circle. 

Euphytica, the Netherlands Journal of Plant Breeding, keeps scientists and breeders 
informed of our work. The original articles on plant breeding, as well as summaries 
of papers read at the meetings of the Study Circle of Plant Breeding, are written in 
English. 


6. THE LIST OF VARIETIES AND THE ADVICE GIVEN TO THE GROWERS 


In 1924, the late Prof. C. BROEKEMA decided to compile a list of recommended 
varieties so that the farmer would have a guide in his choice of crop varieties. The 
List started as a very modest affair, but quickly developed. For many years it was 
edited by the Institute of Agricultural Plant Breeding. When the Breeder’s Decree 
became effective in 1941 this activity was transferred to an autonomous institute. 

The number of new varieties developed in our country every year is very great, and 
importers of foreign-bred varieties introduce many novelties too. This necessitates 
an impartial organization which examines the new material before it is released. This 
examination is performed by the Institute for Research on Varieties of Field Crops 
(L.V.R.O.), directly controlled by the Department of Agriculture. The investigations 
have a twofold purpose. | 

In the first place it is necessary to ascertain whether the plant material submitted is 
indeed a new variety. If this is the case, the variety is registered under a certain name. 
This name may be used only for the variety in question. The use of synonyms, which 
can cause great confusion, is prohibited. } 

This investigation into varietal distinctiveness does not disclose much in respect of 
the value of the plant to the farmer. In order to assess its agricultural merits, trial 
fields are laid out all over the country, under varying circumstances and during several 
years. This testing is partly carried out at an experimental station at Wageningen, but 
mainly in other localities. The work is executed in cooperation with other institutes, 
_ experimental farms, agricultural associations and the extension service. The expert 
knowledge of a great number of people is availed of and the farmer soon becomes 
acquainted with the newest varieties. 
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Those varieties which have given a good performance in the trials over several 
years and have promise of improving the varietal range, are put on the official List. 
The final decision in this matter rests with a Government Committee, composed of 
three adjudicators. The decision of this committee is a very important one to the 
breeder, because it determines whether his variety may be put on the market or not. 
A new variety is placed on the List under the heading N (new varieties), and the 
farmer is advised to use caution in trying it out. 

A second category is indicated by the letter B, which means that the variety should 
be grown on a limited scale. When a variety figures in the category of highest distinc- 
tion, A, itis deemed worthy of general or fairly general cultivation. The grower, 
however, is always reminded of the fact that he must consider the special circum- 
stances under which he is working. 

The List is a descriptive one and the characteristics of the varieties are described as 
accurately as possible. The virtues and also the defects of the variety are objectively 
presented. The List has gradually become the farmer’s guide in his choice of varieties. 
This places a great responsibility upon the shoulders of the research worker; a respon- 
sibility that can be undertaken only when enough reliable data are available. 

The description of new varieties is a difficult task. The differences are often minute 
and the results of the tests can vary according to the year, the soil or other circum- 
stances. Experience has shown, that mere figures, however important they may be, 
are not enough. Consequently the figures, as well as the observations, of those in 
charge of the trial fields are considered. When the variety has been cultivated for a 
time, the observations of the farmers, the merchants, the industrialists and the con- 
sumers are also taken into account. A draft list or a questionnaire is circulated to 
the various growers and the data are compared with the observations made throughout 
the country by the experts of the Institute for Research on Varieties. 

In the List, statistical tables are given which show the distribution of the varieties 
in the 26 agricultural districts into which the country has been divided. The farmer 
can then see which is the most popular crop variety in his region or in a similar region. 
The breeder can also obtain useful information from these data. 

The List of Varieties is a reference guide not only for the farmer but also for the 
seedsman. It is also useful for agricultural education. When Government measures 
relating to imports, exports or price fixing are proposed, the List is often consulted. 

The advisory officers and their assistants frequently use the List and a knowledge 
of the specific requirements of a district enhances the value of the advice. 

It should be stated that the List of Varieties forms the basis for the seed inspection. 

Each year, the Institute for Research on Varieties declares the new varieties which 
it proposes to list. The communications from this Institute are regularly published 
in the agricultural press. The Dutch farmer reacts very quickly to this information so 
that it is necessary to exercise caution in the description of varieties. It is important 
that a better variety should replace a less good one, but the risk of a new variety doing 
badly in abnormal conditions or during a sudden incidence of disease, should be 
avoided. 

In connection with the research on varieties and with the advice on which ones 
should be grown, [ wish to point out, that in the Netherlands various institutions and 
committees exist that confine their attention to one crop only or to a certain group 
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of crops. These bodies represent all interested parties: the grower, the merchant, the 
industrialist and the consumer. The varieties can be judged by each of these parties 
and the error of releasing an apparently good variety for the grower, but not for the 
consumer or industrialist, is avoided. The Institute for Research on Varieties endeav- 
ours to consider all aspects of the problems involved, but laboratory research cannot 
always determine the diverse needs of the plant industry. These institutions conse- 
quently furnish valuable data. They often have their own trial and demonstration 
fields and give advice in regard to varietal choice. Some of them are entirely indepen- 
dent and operate without Government assistance; others receive support in the form 
of subsidies or by the secunding of Government employees to their staff. 


7. THE QUALITY OF THE PROPAGATING MATERIAL 


Strictly speaking, this subject is outside the scope of plant breeding, but I should 
like to briefly mention some of its main points because, as already stated, a close con- 
nection exists between the breeding, the compiling of a variety list and the inspection. 

The field inspection was established because many characters of agricultural im- 
portance could not be ascertained by examining the seed. The varietal purity of many 
cultivated plants can be determined only by viewing the growing crop. In the case of 
eross-fertilizing species, the proximity of other varieties can be established only by field 
inspection. Many diseases, especially those of the potato, are discernable onty during 
the growing period. 

A notable feature of propagation in the Netherlands is, that a great number of 
farmers is engaged in the production in contrast with the situation occuring in many 
other countries where large seed firms are the main producers. 

This was made possible by instruction and advice to the farmers regarding diseases, 
varietal characteristics, methods of selection and of harvesting, etc. 

The inspection, moreover, has given rise to very important research. To demon- 
strate this, 1 have only to mention the pioneer work which has been done here with 
virus diseases of the potato. 

When seed is produced by growers that have not developed the variety, the stock 
is always rebuilt by means of the “elite” and “original” seed of the breeders. This 
material is also controlled by the Inspection Service. In regard to the potato crop in 
which virus diseases are a serious problem, a great number of growers exist who 
produce disease-free seed tubers by means of clonal or hill selection. 

The inspection adds an important educational element for the benefit of the grower 
and the labourer engaged in the selection work. The Inspection Service has paid much 
attention to the training of its inspectors and to the advice given to the farmer and 
labourer. Agricultural education has trained many a person in the accuracy and 
detail necessary for selection. 

As far as field crops are concerned, only certified propagating material may be put 


__on the market. The approved seed must satisfy strict requirements and because of 
_ the latter the propagating material has attained a high level and is exported in sub- 


stantial quantity. 
Inspection and export have supplied valuable information to the breeder. 
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In view of the export to countries with a dry and hot climate, more and more atten- 
tion is being paid to breeding for resistance to drought and heat. 

The Inspection Service distributes the certificates, seals the produce and places a 
levy on all seed produced by people other than the breeder. These contributions are 
paid into the breeder’s compensation fund which is used to reward the breeder for 
his work, the age of the varieties and their distribution being taken into account for 
his purpose. 


8. SUMMARY 


In the Netherlands the home-bred varieties are developed almost entirely by private 
establishments. The Government institutes (Institute of Agricultural Plant Breeding 
and Foundation for Agricultural Plant Breeding) at Wageningen give advice to the 
breeders of field crops. 

The private plant breeders are informed of the results obtained and the working 
methods. They receive plant material for their breeding programme. 

The List of Varieties is the reference guide not only for the farmers but also to the 
plant breeders and the seedsmen. In the case of field crops it forms the basis for the 
seed inspection. A close connection exists between the breeding, variety-list and seed 
inspection. 


9. SAMENVATTING 


Voorlichting op het gebied van de veredeling van landbouwgewassen in Nederland 


De eigen rassen zijn bijna uitsluitend gekweekt door particuliere kwekers. De beide 
Rijksinstituten (L.v.P. en S.V.P.) te Wageningen werken nauw samen bij het geven 
van voorlichting aan de kwekers van landbouwgewassen. 

De kwekers worden op de hoogte gesteld van de toegepaste methoden en de bij het 
veredelingsonderzoek verkregen resultaten. 

Zij ontvangen materiaal voor hun kweekwerk. 

De rassenlijst voor landbouwgewassen is een betrouwbare gids voor de boer, maar 
ook onmisbaar voor de kwekers en de zaaizaad- en pootgoedhandel. Zij is tevens de 
basis voor de keuring van landbouwgewassen. Er bestaat in Nederland een nauw ver- 
band tussen de veredeling, de rassenlijst en de keuring van landbouwgewassen. 
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Rice varieties differ considerably in their response to photoperiod. Several workers, 
both in India and abroad, have reported reduction in flowering duration by short-day 
treatment. Very marked response to short-day treatment was obtained by SIRCAR 
and PARIJA (1) in two aman (winter) varieties, Rupsail and Patnai of Bengal, which 
flowered in 47 and 79 days respectively instead of the normal 133 and 136 days. 

In some early rice varieties from Uttar Pradesh state of India, short-day treatment 
has been reported to delay flowering (SIRCAR and GHOSE (2), MISRA (3). SIRCAR (4) 
has also reported that the degree of earliness induced, increased with the duration of 
the treatment, showing that the effect of short-day was of a quantitative nature. 
However, in all the investigations so far carried out, the relationship between flowering 
duration of a variety under natural day light conditions and response to short-day 
treatment has not been studied. 

In the investigation reported here, a number of rice varieties was subjected to a 
particular short-day treatment and a relationship between the natural flowering 
duration and photoperiod response of the varieties has been established. A preliminary 
report on this was presented at the 3rd meeting of the Working Party of the Inter- 
national Rice Commission held at Bandung (Indonesia) in May 1952 by GHOSE 
et al (5). 


MATERIAL 


For the execution of the two japonica-indica rice hybridization programmes, 
sponsored at this Institute respectively by the Food and Agriculture Organisation of 
the United Nations and the Indian Council of Agricultural Research, a number of 
indica varieties from several South East Asian countries and states of India are being 
used. The indicas also include two Chinese varieties which have been introduced into 
India and have spread considerably in some of the states (Kashmir). The japonicas 
included in the hybridization projects come to flower between 55 to 85 days of sowing 
under Cuttack conditions, while the indicas come to flower much later, and also vary 
econsiderably in their flowering durations, from as low as 76 days to 182 days from 
sowing when sown at the beginning of the normal crop season i.e, about the middle 
of June. Ee: 

In order to have parental material ready for crossing throughout the year and also 
to synchronise the flowering of the parents, monthly sowings throughout the year and 
short-day treatment of the indica parents were undertaken. 

For the short-day treatment, the varieties were grown in 12 inch diameter pots 
with 5 plants per pot and 4 pots for each variety. During the course of hybridization 
work a technique for short-day treatment has been evolved and standardized at the 
Institute and was employed in this investigation. This consists of treating 30 days old. 


221 


R.L. M. GHOSE AND S. V.S. SHASTRY 


seedlings to 8 light hours of sunlight for 20 days. During the period of the short-day 
treatment, the pots were removed to dark room each day at 3.0 P.M. and brought into 
sunlight again the next morning at 7.0 A.M. The control plants were kept throughout 
under natural day light conditions. 

The observations on flowering duration of the varieties under short-day treatment 
were incidental to the main purpose viz., that of hybridization, and the varieties to 
be sown in any particular month were decided by the requirements of the hybridization 
schedule; hence all the varieties under study do not appear in all the monthly sowings. 
The period covered by these observations was two years viz., 1951 and 1952. During 
1951 twenty-five varieties were subjected to short-day treatment during the months of 
April, June, July and August, while in 1952 fifty varieties, including 24 varieties of the 
previous year, were used in the monthly sowings and given short-day treatment. In 
both these years the flowering duration of the varieties in the monthly sowings were 
recorded. 


RESULTS 


The normal flowering duration of the varieties (i.e, the time taken by the varieties 
to flower under natural day light conditions when sown about the middle of June) 
based on the observations of two years, are given in Tables 1 and 2 along with flowering 
durations of the same varieties under short-day treatment. 

In 1951 the flowering durations of 25 varieties sown in April, June, July and August 
were studied (Table 1). It will be seen that while the normal flowering durations of 
these varieties ranged from 95 to 176 days (i.e, a difference of 81 days), all the varieties 
sown in any one month, when given short-day treatment, came to flower within a 
short period of one another, the difference in flowering being 20-25 days except in 
April sowings where the difference was only 7 days. The response of the varieties to 
short-day treatment (ie., the reduction in flowering duration) increased with the 
normal flowering duration of the variety. It will be seen that in April sowings the 
response of variety, Puang Ngern (107 days normal flowering duration) was 47.0 days, 
while that of variety, Peykeo (176 days normal flowering duration) was 117.0 days, 
thus it would seem that there was a relationship between the photoperiod response’ 
of a variety and its normal flowering duration. The regression of photoperiod response 
over normal flowering duration was, therefore, studied for the varieties sown in 
different months (Table 3) and it was found to be linearly related. 

The regression coefficient was found to be significant for all the monthly sowings and 
was approximately 1.0 and none of the individual regression coefficient values differed 
significantly from the hypothetical regression coefficient ‘b’ — 1.0, thus showing that 
over the minimum flowering duration of the varieties studied, an increase in the normal 
flowering duration by one day tended to correspondingly increase the photoperiod 
response of the variety by one day; the later the variety, the greater was response to 
short-day and consequently the varieties came to flower within a narrow range of 
time. 

During 1952, fifty varieties, including twenty-four of 1951, were studied and the 
data are presented in Table 2. The results obtained were similar to that of the previous 
year. The regression of photoperiod response on the normal flowering duration for 
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RATION UNDER SHORT-DAY TREATMENT IN MONTHLY SOWINGS IN 1952 


Variety 


No. 13 

Early Kolipi 
36 
Dharial 
Ch.47 
H.S.19 
Anterved 
Saffedhan 
R2 Nungi 17 
T.56 

H.S.22 
Ch.45 
Thailand 
Strain 141 
Adt.12 
Adt.18 

75 Askhata 
Guiningan 
Kiribiliya 
Puang Ngern 
T.1145 

MO. 

MO.2 

Strain 36 BK 
Strain 317 
Mas 
Vellailankalayan 
Local Sanna 
S.22 

GEB.24 
Latisail 
Nangmol 
Apostol 
Nangquot 
S.199 
Indrasail 
C.24-102 
C.28-16 
D.17-88 
Khau Bhu Das 
Pinkaew 
Doephung Luna 
Serendah Kuning 
Nachin 57 
D.254 
Neangmeas 
Elon Elon 
Siam 29 
Peykeo 
Kohumawi 


Country 
of 


origin 


India 
India 
India 
India 
China 
India 
India 
India 
India 
India 
India 
China 
Philippines 
India 
India 
India 
India 
Philippines 
India 
Thailand 
India 
India 
India 
India 
India 
Indonesia 
Ceylon 
India 
India 
India 
Pakistan 
Thailand 
Philippines 
Indochina 
India 
Pakistan 
Burma 
Burma 
Burma 
Thailand 
Thailand 
Indochina 
Malaya 
Malaya 
Burma 
Indochina 
Philippines 
Malaya 
Indochina 
Ceylon 


Mean 
ten February March 
duration 
| 
Tbr en | 62.7 
TT zalen A2 
78 sa, 658 
780 GA 
ste À Zl OE 
EE EN 
Sal - 63.5 
CN EE SE 
89 5 & 
91 79.0 64.8 
93 en 62.5 
94 71.6 64.5 
95 5 70.1 
96 7 62.3 
96 76.9 66.1 
97 et ff 5 
Ah ed En 
103 Bas al 5 
Dn Me 62.8 
1075 (SE a 16ÜE 
107 en 66.6 
110 — 63.7 
110 zn 63.6 
ELN 7: ij 
AC kee! an 5 
114 n KE 
dr eo En 4 
5hSiaeer = 64.8 
120 5 64.5 
120 — 60.7 
124 75.1 ze 
125 SI ie 
125 = es 
130 66.3 61.4 
130 ee 68.9 
131 5 ie 
138 66.3 63.5 
139 dd Ee 
141 & de 
146 5 5 
146 - 
149 e, 5; 
152 64.4 60.5 
152 _ je 
153 65.4 ve 
158 = sd 
165 78.3 
170 nt 5 
176 Ee 67.0 
182 ee 
Mean 70.9 64.1 
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May June July August September | October | November! December 
dae A EN EE 
72.6 71.9 73.0 70.5 — ze en jes 
66.2 66.5 65.8 — == in. E E 
75.1 72 — 61.5 — — = S 
65.3 68.1 — 65.5 — — — = 
70.0 69.6 — 62.8 80.9 — = = 
68.2 68.1 69.8 — = 2 z en 
Leh, 74.3 — 60.2 — = = E 
70.6 74.1 — 6157 79.9 — — 81.6 
w — 69.8 — 60.6 76.6 — — 85.5 
65.8 62.0 64.3 74.4 — — 90.2 83.9 
63.2 69.2 J22 59,4 71.3 — — — 
68.6 65.4 70.3 69.5 — — 82.4 76.0 
74.1 67.9 74.2 75.8 78.0 — — 92.1 
js 66.7 67.4 67.1 60.0 — — — — 
70.9 69.2 69.5 vil 79.2 — 95.1 85.7 
73.9 67.1 _ 1de) 67.1 — — — — 
67.1 n 5 66.8 = En = 92.2 
64.8 69.3 70.1 60.9 76.6 — — — 
TE 66.2 „67.1: 67.8 73.5 — 834 74.4 
— OON EN 67.9 ed 1553 82.2 — — 
66.7 74.6 73.4 63.8 84.4 al == = 
66.2 71.6 70.6 60.0 82.1 en: - = 
65.8 64.7 78.9 — — = - Elk ei 
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TABLE 3. TABLE SHOWING THE REGRESSION OF NORMAL FLOWERING DURATION OVER PHOTO-PERIODIC 
RESPONSE AND THE DEGREE OF DEVIATION OF REGRESSION VALUES FROM HYPOTHETICAL 


Hof == IO 
Number of | Regression of normal | ad Significance (‘t/ test of 
Month types flowering duration over aucar the deviation of 
treated eee response IgE regression from 1.0) 

April 1951 | 16 0.9966 0.1129 Not significant 
June 1951 19 | 1.0289 | 0.2907 | —do— 
July 1951 S 1 1.0780 | 0.0775 | —-do— 
August 1951 18 | 0.8963 | 0.0609 —do— 
February 1952 9 1.0569 | 0.0814 —do— 
March 1952 27 0.9975 | 0.0192 | —do— 
April 1952 44 ' 1.0230 | 0.03 11 | —-do— 
May 1952 43 1.0072 | 0.0225 —do— 
June 1952 47 | 0.9954 | 0.0178 —do— 
July 1952 47 | 0.9844 | 0.0446 -dó= 
August 1952 43 | 0.8115 | 0.0277 | Significant 
September 1952 | 25 1.0299 0.0413 | Not significant 
October 1952 8 0.9968 0.1174 | —do— 
November 1952 1 0.9766 0.0800 —do— 
December 1952 16 0.9703 | 0.0535 —do— 


all the monthly sowings, except that of August, was not significantly different from 1.0 
and there was a good agreement between the regression data of the two years (Table 3). 

It will be seen from Tables l and 2 that the flowering duration of the same variety 
under short-day variedta good deal in the different monthly sowings. Generally the 
varieties took a longer time to flower under short-day when sown in the winter months 
than in the summer months. The mean flowering durations of the varieties ranged 
from 64.1 in March to 90.7 in November (Table 2). 

The investigation included both period fixed (early) and season bound (late) varie- 
ties. While all the varieties, whether period or season bound, came to flower under 
short-day treatment in the different monthly sowings (Table 1 and 2), the respective 
control plants in the monthly sowings behaved differently. As was expected, the 
period fixed varieties came to flower in all the monthly sowings and the season bound 
varieties when sown between January and April had not flowered at all till August- 
September and by that time the plants had died. 


DISCUSSION 


All the varieties, whether period or season bound, responded to the photoperiod 
treatment given — the response obtained depended on the normal flowering duration 
of the variety. In the case of early maturing varieties the reduction in flowering 
duration was small when compared to longer duration varieties and a linear relation- 
ship between normal flowering duration and photoperiod response was established. 
This relationship viz., one day increase in normal duration of the variety being 
followed by increase in the photoperiod response by one day, is of practical application 
and helpful in the execution of hybridization projects in which parents differ widely 
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in their flowering durations. It is, however, to be remembered that the relationship 
has been established under a particular short-day treatment. 

Besides short-day, other factors like the temperature and intensity of light also 
influence flowering duration. KAR (6) found that warm temperature associated with 
short-day length was inducive to earliness, while lower temperature and long day 
length increased flowering duration. SIRCAR and SEN (7) have also shown that the 
degree of earliness by short days is associated with the temperature and WORMER (8) 
has indicated that increasing light intensity results in increasing the flowering duration. 
In the investigation reported here, the flowering duration of the varieties under short- 
day treatment varied with the month of sowing, the duration being shorter in the 
sowings done in the summer months than those done in the winter months (Table 2). 
This, while supporting the views of KAR (loc. cit.) and SIRCAR and SEN (loc. cit), does 
not appear to support the results of WORMER (loc. cit.) and would perhaps indicate 
that the influence of temperature on flowering duration is greater than that of light 
intensity. 


SUMMARY 


Synchronisation of flowering was effected in fifty rice varieties, ranging from early 
to very late duration, by giving 8 light hours photoperiod to 30 days old seedlings 
for 20 days. The results showed that the later the type, the greater was its response 
to photoperiod and regression value of photoperiod response over the normal 
duration of the varieties was approximately 1.0. 
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SAMENVATTING 


Reactie van rijstrassen op kortedag behandeling 

Synchronisatie van de bloei werd verkregen bij 50 rijstrassen, variërend van vroeg 
tot zeer laat, door een photoperiode van 8 lichturen te geven aan 30 dagen oude zaai- 
lingen gedurende 20 dagen. De resultaten toonden dat hoe later het type, hoe groter 
de reactie op de photoperiode is. De regressiewaarde van de photoperiode-reactie op 
het normale bloeibegin der rassen. bedroeg ongeveer 1.0. 
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1. INTRODUCTION 


It is a remarkable fact that the number of potato breeders in the Netherlands has 
greatly increased of late years. In this journal H. pr HAAN (1) gave a survey of potato 
breeding, and following that article, J. A. HOGEN Escu (2) reported the way in which 
the breeding and the investigation of new potato varieties is being promoted. 

The present paper gives a survey of the number of Dutch potato breeders and the 
number of first year seedlings, grown every year in that country. 


2. FACTORS FAVOURABLY INFLUENCING THE NUMBER OF POTATO BREEDERS 


The total number of potato breeders in the Netherlands has increased from 19 in 
1936 to nearly 200 now; 46 of them, including private breeders and bodies are working 
on a rather large scale. Part of the breeding establishments is very small. 

To account for this great expansion, one should first consider that the Dutch 
people have a great interest in potatoes. They form a very important part of their 
daily food. Much attention is given to the cooking quality of the potatoes. There 
exists a big potato-processing industry, for which specially adopted varieties are 
needed. The climate and soil are very suitable for potato growing and the standard of 
cultivation is high. The high demands of the certification service requires a high 
standard of seed production. Dutch seed potatoes have a good reputation in many 
parts of the world and an important export trade has been established. There is an 
ever increasing interest in new and better varieties. All these circumstances have 
encouraged breeding activities. 

Secondly there are possibilities for financial support, such as encouragement pre- 
miums. As soon as a variety has been placed on the list of varieties, royalties are paid 


to the breeder for the breeder’s right. In particular the Netherlands General Inspec- 


tion Service (N.A.K.), but other bodies too, have done much for the breeder during 
the last 20 years. 

The advice on crossing, raising and assessing the seedlings, the distribution of seed 
of known parentage and of parental material, the support and the supervision. of the 
preliminary testing on cultural value, the support in the research on susceptibility to 
wart disease and the help given to the breeder in the further testing of his varieties, 
stimulates breeding work. 

Two institutions, the Commission for the Advancement of Potato Breeding and the 
Foundation for Agricultural Plant Breeding, created in 1938 and in 1948 respectively 


_have greatly favoured the breeding of potatoes. 


ER Oak 


The latter, in close cooperation with the Institute of Agricultural Plant Breeding, 
has especially devoted itself to the creation of parental material with valuable proper- 
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ties such as resistance to phytophthora and potato eelworm (Heterodera rostochiensis) 
as well as to the production of large number of seedlings, all of which material is 
placed at the breeder’s disposal. 


3. THE NUMBER OF POTATO BREEDERS IN THE NETHERLANDS 


Of the 19 private breeders and bodies engaged in the breeding of potatoes in 1936, 
13 are still working in this field in 1954. 

In the List of Varieties 1954, 44 Dutch potato varieties appeared, 21 of which were 
bred before and 23 after 1937. Of the latter 23 varieties, 13 are from recent breeders. 

At this moment varieties of 20 breeders figure in the list of varieties. Apart from 
these breeders, 26 private breeders and bodies are intensively engaged in potato bree- 
ding. So in all there are now about 46 breeders of some importance in the Netherlands. 

Since 1937, 372 private breeders and bodies have been engaged in potato breeding; 
179 of them dropped out, so that now there are 193 working on a smaller or larger 
scale. Many of these breeders can be considered as amateurs. 


TABLE |. SURVEY OF NUMBER OF BREEDERS AND RESULTS OBTAINED IN 1954 


| Number of 
AED Still active breeders with Number of 
started in the \on 1 May 1954 Vn nee varied 
different years Varieties 1954 
More established breeders 
Stantedsbetorenl 03 mn 19 13 al) 31 
| 
Recent breeders | | 
Started in: 
VEER EET ALENA net 17 6 5 8 
NOISE EE tee ven A ns 15 5 0 0 
LOS TE: 10 4 2 7 
KOAOETERENS AAE Ee 17 5 1 1 
VORM alb be Nen de II nt 11 5 1 1 
OAD Eeken ere MEO entel en 13 2 0 0 
VOA RAN el ARN a 58 18 0 0 
VAL EE eN at B lij 1 1 
VOA LEN ln zeret e 4 0 0 0 
LOA theretar Kreiner 13 6 0 0 
LOA Tera orn dt Aarm Mr 32 12 0 0) 
(ASOR veraden AE 30 17 0 0 
VOA ee ee 23 12 0 0 
OA kben rete en 10 8 0) 0 
VOSTDERTEMEE KEMPEE IE AED Ss 8 0 0 
LOS rn he, are 6 6 0) 0 
LOS an tn aen Ban 12 12 0 0 
EREN ik NS 37 37 0) 0 
hOtal skr Kee Wan CER Bep 5% 372 193 | 20 44 


4, THE NUMBER OF FIRST YEAR SEEDLINGS 


The number of raised first year seedlings and the number of true seeds and glass- 
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house clones distributed to the breeders by way of the Commission and tte Foun- 
dation for Agricultural Plant Breeding are tabulated in Table 2. 


TABLE 2. SURVEY OF THE NUMBER OF FIRST YEAR SEEDLINGS AND THE NUMBER OF TRUE SEEDS AND GLASS- 
HOUSE CLONES DISTRIBUTED 


| Number of. first Number of true | Number of true | Number of 
Year anddipggigshouse | sea dombnedd | senfs dorusdbe | dBi Det. 
| atuon 

Ee 11,650 + 4,000 5) n | ek 
Re tt 20 000 12,000 5 6 
BD Sd er | 37,750 | 14,000 | e | kl 
BAD re | 40,000 | 20,000 | Ee 5 
ROAD ee! 50,000 | 30,000 | > 5 
OAT PN 36,000 | 37,000 | Z | E 
Ia sr. 34,000 36,000 - | 5 
BED Get 61,600 | 56,000 | = 
1944 58,000 | 86,400 | 5 ) 
1945 |_— 50,000 26,150 E x 
E946 | 65,000 | 44,450 ie 4 
OLE „jn | 72,500 | 91,500 | > | ‚ 
ABe et | 100,000 101,200 | = js 
EC 130,000 133,150 | = 5 
Srcen 224,000 119,750 | En _15,000 °) 
Ti ee 297,000 42,000 73,000 13,000 
SL. 307,700 45,800 85,000 30,000 
Re 4 | 360,000 39,200 306,400 | 39,570 
1954 . .. | + 446,000 52,900 326,400 | 40,800 
Totaal. .. 2401,200 991,500 790,800 138,370 
1) estimated - 2) first year seedling plantlets 


The great increase in the number of first year seedlings, and in later years of glass- 
house clones has become possible since 1950 by the work of the Foundation for Agri- 


cultural Plant Breeding. 
In 1953, about 15 % of the total amount of first year seedlings was raised by the 


more established breeders. 


5. SUMMARY 


The rapid growth of the number of potato breeders in the Netherlands was favour- 
ably influenced by a wide spread interest for all problems concerned with potatoes, 
by financial support and advice. 

In 1954, the number of potato breeders was 193; 46 of them can be considered pro- 
fessional breeders, while of 20 breeders one or more varieties figure in the Dutch List 
of Varieties 1954. 

The creation of the Foundation for Agricultural Plant Breeding resulted in the 
enhancement of the level of potato breeding and the increase of the number of potato 


seedlings raised every year. 
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6. SAMENVATTING 


Enige gegevens en getallen over de aardappelveredeling 
De uitbreiding van het aantal aardappelkwekers in Nederland werd gunstig be- 
invloed door de grote belangstelling voor de aardappel, de financiële steun en de 
voorlichting. 
In 1954 bedroeg het aantal aardappelkwekers 193. Een 46-tal van deze beoefent het 
kweekwerk op tamelijk tot zeer grote schaal; van 20 kwekers komen één of meer 
aardappelrassen op de Nederlandse rassenlijst 1954 voor. 


De totstandkoming van de Stichting voor Plantenveredeling had tot gevolg dat het 


niveau van de aardappelveredeling kon worden verhoogd en dat het aantal zaailingen 
werd vergroot. 
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1. INTRODUCTION 


In breeding for resistance to Phytophthora with the aid of Solanum demissum one 
often wishes to analyse the genotype of a certain plant. 

When a set of hybrid seedlings is sprayed with a swarmspore suspension, the geno- 
type of the surviving seedlings is quite certain, if the inoculation has been successful 
and a Phytophthora strain or a mixture of strains is used that leaves alive plantlets of 
one genotype only. 

However, the inoculation in practice is not always successful as a consequence of 
unfavourable temperature and moisture conditions that may occur after spraying the 
swarmspore suspension over the young seedlings. In such cases too many seedlings 
survive and as there is no time for a second treatment, one is not sure of the genotype 
of the seedlings that are planted out on the field. It may happen also that the resistant 
parent possesses two of more different R-genes, whilst the hybrid seedlings are 
sprayed with one Phytophthora-biotype only. In that case the surviving plants have 
various genotypes. 

In purely genetical experiments it may even occur that the seedlings are not inocu- 
lated at all. In that case all plants have to be analysed. 

In order to establish the presence of the four different R-genes (R,, Ro, Rz and R‚) 
(1), each plant has to be tested separately for its resistance to a series of different bio- 
types of the fungus. To be sure of the results of such tests they have to be made in 
some replications. 

Thus when testing for the presence of all four genes separately with three replica- 
tions, twelve parts of the plant must be used in the experiment. If only one plant is 
available, even when full grown, only detached leaflets can be used without doing too 
much damage to the plant. 

The use of detached leaflets has one more point in its favour. Experiments with thís 
material need only very little space and can be made with numerous plants at a time 
as may appear from the description of the method. 


2. DESCRIPTION OF THE METHOD 


Equipment 

The principle of the method is to spray detached leaflets, either in replications or 
not, with a swarmspore suspension of one or more Phytophthora biotypes. From the 
results, conclusions with respect to the presence of the R-genes for resistance can be 
drawn. 

When we started these experiments, the leaflets were placed on wet blotting paper 
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in zinc trays of 60 x 30 x 5 cm, covered with a glass plate to prevent drying out. 
With this arrangement, in many cases, the leaflets fouled before Phytophthora could 
be ascertained. Partly, this fouling was a consequence of the temperature rising too 
high, but the main cause was too close a contact between the blotting paper and the 
leaflets. 

To prevent this fouling, a wooden frame was constructed, with small pins at distan- 
ces of about two inches. The leaflets were pricked on the pins and the frame was 
placed in the tray which was provided with wet blotting paper at the bottom. It 
appeared that the wooden frame withdrew water from the leaflets even when the paper 
was soaking wet. The wooden frame was therefore saturated in water in a following 
experiment. However, leaflets in too close a contact with the wood fouled in this case. 

The problem of fouling has been solved by placing a strip of tinned gauze between 
the water soaked frame and the leaflets, permitting air ventilation between the wood 
and the leaf surface. 

When using this arrangement (Fig. 1) the leaflets remain in good condition for at 
least 8 days, when the temperature is maintained reasonably constant at about 15 °C 
(13-17 °C). 


Fi. 1. ABOVE: WOODEN FRAME USED FOR PRICKING UP THE LEAFLETS 
BELOW: FRAME WITH LEAFLETS IN THE TRAY 
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Arrangement of the tests 


In general the testing is made with three leaflets per Phytophthora strain and per 
plant. The leaflets are collected in the field during the morning and the leaves of each 
plant are put into a small paper bag for transport to the laboratory. 

According to the number of plants to be tested, the leaflets are pricked on the pins 
at the end of the morning or during the afternoon. When the plants are growing at 
distant places the leaflets must be collected in the afternoon and posted in time to 
arrive at the Institute early the next morning. 

If collecting takes some hours and especially when the material has to be sent by 
post, the leaves arrive somewhat wilted; however, they are fully turgescent after 
remaining for some time in the moist conditions in the tray. 

In a tray the rows of pins are indicated by letters and the pin in a row by numbers. 
Consequently the leaflets are noted as follows: A 1, A2, A3... B 1,B2, B 3. and so 
on. In order to facilitate the placing, checking and administration, the replications 
are placed in exactly the same order in a second and a third tray. 

For a good germination of the swarm- 
spores it is necessary that the droplets on 
the leaves cannot dry up during the first 
12 hours after spraying. Therefore, the 
suspension is sprayed over the leaflets at 
about 5 p.m. at a temperature some 
degrees above that at which they are kept 
during the night. Immediately after spray- 
ing, each tray is covered with a glass plate 
bearing wet blotting paper underneath. 
With this arrangement, the atmosphere 
in the tray cannot be but saturated and 
the droplets cannot dry up. 

After spraying the trays are placed in 
wooden frames (fig. 2) and kept at about 
15 °C during the following week. Gene- 
rally at the sixth day following inocula- 
tion, mycelial growth is clearly visible on 
parts of the susceptible leaves. These 
leaflets are noted and discarded the same 
day, as fouling sets in quickly and it may 
not be so easy to discover Phytophthora 
on these leaves the following day. On the 
seventh day nearly all susceptible leaves 
show sporangia and sometimes a few 
dubious ones have to be checked the 
following morning. 

Two trained workers can collect, place 
and spray 2000 leaflets (30 trays) in the 
course of one day with the necessary 
accuracy. On the sixth and seventh day Fro. 2. FRAME FOR 24 TRAYS 
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after inoculating, they need a full afternoon for checking. 

As in each tray some leaflets of a susceptible variety must be placed for control, two 
persons can test with a set of 30 trays 600 plants for resistance to one Phytophthora 
strain or a mixture of strains every eight days, 300 plants for the presence of two 
R-genes separately and so on. 

When two sets are available, the same two persons can test twice as many leaflets 
in the same period. However, the programme has to be worked out elaborately and 
nothing must go wrong. Moreover, one cannot avoid the necessity to check the leaflets 
on some stray Saturday afternoon or Sunday morning. 

The tests cannot be made with accuracy during the whole vegetation period, as 
leaves taken from the plants after mid-July, are too liable to fouling. In practice, the 
tests can be successfully executed from about 15 May to about 10 July, covering a 
period of 8 weeks therefore. 

When working with a single set of trays in this period, 8 tests can be arranged and 
when doing nothing else, two persons can arrange 16 sets when 60 trays are available. 
It is obvious that the capacity of this method is quite extensive. 

Untrained assistance can be useful only for collecting and placing leaflets, not for 
checking. 


Inoculation material 


The sporangia needed for testing can be grown on living potatoes as well as on 
leaves. As tests can only be made when fresh sporangia are available, the execution 
of the programme depends on a good organization of their production. 

The most convenient way is to inoculate tubers with a spore suspension in a small 
hole. The fungus is allowed to grow for about five days in the tissue and then the tuber 
is cut into halves, on the surface of which the mycelium grows out. At 15 °C, within 
five days a more or less dense mat of mycelium develops that is crowded with spo- 
rangia. Ten days after inoculating the tubers, new sporangia are available in great 
quantities. These sporangia can be used also on the eleventh and the twelfth day, but 
after that period the tubers start fouling and the ability of the sporangia to produce 
swarmspores declines rapidly. When kept at a lower temperature the tubers can be 
cut at a later date and the development of the mycelium is somewhat slower. 

It is not advisable to stimulate the growth of the fungus and to keep the tubers at a 
higher temperature, as above 15 °C all kinds of other organisms such as bacteria, 
nematodes and secondary fungi come to the fore and depress the development of 
Phytophthora. However, in emergency cases an attempt can be made to get sporangia 
at the ninth day after inoculation in this way. By manipulating the temperature, one 
can have fresh sporangia from 10-14 days after inoculating the tubers. 

On leaves, good sporangia are available about six days after spraying of the swarm- 
spore suspension. However, on the seventh day their swarmspore production has 
already much decreased. 

Sporangia from leaves are used in our work to produce a small quantity of swarm- 
spores for inoculating a set of tubers at a time when such spores from tubers are not 
yet available, e.g. six days after inoculation. Besides, we use leaves of varying genotype 
for the purification of the Phytophthora strains, as will be described below. 

In order to get a good swarmspore suspension, the mycelium on the potato halves 
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or on the leaves is rinsed with glass distilled water. It is important to touch the surface 
of the substrate itself as little as possible to get a clear suspension. In the first place the 
germination of the sporangia is influenced by the solubles and, secondly, the debris 
may choke the syringe used for spraying the swarmspore suspension. 

To get the swarmspores, as a rule, the suspension of sporangia is poured out in a 
thin layer in a petri dish that is placed in streaming tapwater, which, in temperate 
zones, maintains a temperature of 10-12 °C even during a hot period in summer. 
According to CROSIER (2) and many others 10-12 °C is the optimum temperature for 
the formation of the swarmspores; however, we had as good results at about 15 °C. 
Within a range of at least 10-15 °C, swarmspores are formed in the sporangia which 
release them in great quantities in the course of 2-3 hours. 

The concentration of swarmspores can be estimated with the aid of a mixture of 
l ec of suspension and some droplets of aceto-carmine. However, in practice this 
counting is never done. The concentration is simply judged from the number of 
swarmspores swimming around in a droplet as seen under the microscope at a 
magnification of 40 x. The original suspension is diluted accordingly with distilled 
water and sprayed over the leaves with a syringe. 

For a set of 30 trays, about 150 cc of the suspension is used. 


Purification of the Phytophthora strains 


Conditio sine qua non for a successful determination of the genotype of the plants is, 
that the strains of Phytophthora used are pure, so that we can rely on their specific 
pathogenicity. 

When during winter Phytophthora strains are kept on living tubers of our commer- 
cial varieties, they loose, at least partly, their specific pathogenic characters. For this 
reason they must be purified before use in the tests, by spraying them over leaves of 
their specific host plants. As testing in general starts in the second half of May, well 
developed plants of the specific hosts should be available at the end of April. 

From the sporangia developing on these specific host plants, a swarmspore sus- 
pension is made and used for inoculating a set of tubers for the tests. One tuber per 
two trays is sufficient. 

In order to keep the Phytophthora strains pure during the whole period of testing, 
the tubers for the production of spores for the tests are always inoculated with swarm- 
spores from the specific host plants. 

It is obvious that the execution of a large testing programme and especially the 
provision of inoculating material from pure strains at the right time, needs meticulous 
care and great skill in handling the material. 


3. THE RELIABILITY OF THE LEAF METHOD 

It needs no comment that there is no sense in describing a method in detail that 
does not give reliable results. The fact itself that such a description is presented, is 
proof of its reliablity. Below some data from 1953 and 1954 are given to demonstrate 


_ how reliable it is when handled with the necessary care and skill. 


In 1954, the genotype of about 1000 plants has been studied by testing their resist- 


__ance to one or more or to a mixture of Phytophthora strains. These tests are executed 
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Of 2319 sets of three leaflets that have been inoculated, 1323 were free from myce- 
lium. Of 996 sets, all three leaflets were attacked; in 14 cases mycelium has been found 
on two and of 4 sets only one leaf was attacked. 

In all 1014 plants were found to be susceptible and from these data may be con- 
cluded that no more than one or two susceptible plants have escaped infection by 
showing no mycelium on all three leaflets. 

With two replications, one or two of these 1014 plants would have been noted as 
resistant; when using only one leaflet per plant, about 7 would have escaped in the 
testing of 1954. 

In 1953, potted seedlings growing in a cold frame were tested. As the smallest among 
them could not miss more than one leaflet without suffering too much damage, this 
experiment was taken without replications. The results of this test could be checked 
in 1954 with three replications at a limited number of clones from these seedlings. It 
appeared that out of 107 seedlings that were not attacked in 1953, four had been 
wrongly classified in the resistant group. 

In the test of 1953, 3.7 % of the plants escaped from infection and from the above 
data 0.7 % escape is calculated when no replications should have been used in 1954. 
As the test in 1953 could not be executed with so much care as was done in 1954, these 
percentages roughly agree. 

The results which can be obtained with the above described method, prove that the 
demands which genetical studies and practical breeding must claim on the capacity 
and the accuracy of testing, are amply satisfied. 


4. SUMMARY 


A method of testing the presence of a series of genes for resistance to Phytophthora 
in potato-breeding work is described. When studying the genotype of the plants, tests 
have to be made in some replications and with several strains of the fungus, so that in 
many cases much material from one single seedling must be used. Therefore a method 
has been developed using detached leaflets. 

Equipment, arrangement of the tests and the results are described in detail. 


5. SAMENVATTING 


De blaadjesmethode als hulpmiddel bij het onderzoek naar het voorkomen van 
resistentie-genen tegen Phytophthora infestans (R, t/m R‚) 


Het kweken op onvatbaarheid voor Phytophthora geschiedt in Nederland met be- 
hulp van geniteurs die door kruisingen en terugkruising van Solanum demissum met 
aardappelrassen ontstaan zijn. Hierbij doet zich de behoefte gevoelen van bepaalde 
planten te weten, welke resistentie-genen (R,, Ro, R3, Ry) ze bevatten. 

Men kan voor dit doel bebladerde stekjes gebruiken, die, mits ze onder vochtige 
omstandigheden worden gehouden, voldoende lang fris blijven. Dergelijke stekjes eisen 
naar verhouding veel ruimte en zorg en daarom is gezocht naar een methode losse 
deelblaadjes voor dit doel te gebruiken. In de loop der jaren is een bevredigende 
methodiek ontwikkeld, welke hier wordt beschreven. 

De afgeplukte blaadjes worden in het laboratorium op pennetjes geprikt, die op 
onderlinge afstanden van 4-S cm op een houten frame zijn aangebracht. Dit frame 
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wordt, met water verzadigd, in een platte zinken bak (fig. 1) geplaatst, waarvan de 
bodem met een vel flink nat filtreerpapier is belegd en die vervolgens met een glasplaat 
wordt gesloten, welke aan de onderkant eveneens van een vel nat filtreerpapier is 
voorzien. In een dergelijke bak blijven de blaadjes minstens 7 dagen fris, als tussen 
het blad en het hout strookjes vertind gaas worden aangebracht. Op deze wijze komt 
het blad nooit rechtstreeks met het natte hout in aanraking, waardoor rotting wordt 
voorkomen. 

Bij toetsing van een groot aantal planten worden de blaadjes gewoonlijk ’s morgens 
in papieren zakjes op het veld verzameld en in de namiddag opgeprikt. Omstreeks 
> uur 's middags worden ze met een fijne nevel van een zwermsporen suspensie be- 
sproeid bij een temperatuur, die iets boven 15 °C ligt. Daarna worden de bakken ge- 
sloten en bij omstreeks 15 °C bewaard. Doordat de temperatuur na de bespuiting iets 
daalt, kunnen de fijne druppeltjes onmogelijk uitdrogen. Het binnendringen van de 
zwermsporen in het blad heeft gedurende de eerste nacht plaats. 

Houdt men de bakken bij een temperatuur van omstreeks 15 °C, dan zal 6 dagen na 
bespuiting op vele blaadjes van vatbare planten reeds mycelium met het blote oog 
zichtbaar zijn. Deze blaadjes worden direct verwijderd en genoteerd. Op de zevende 
dag zal op bijna alle vatbare blaadjes duidelijk Phytophthora zijn te onderkennen, ter- 
wijl op de achtste dag nog een enkele van de overgebleven blaadjes voor het eerst 
schimmel vertoont. Planten, waarvan op de achtste dag nog geen van de drie blaadjes 
is aangetast, zijn onvatbaar. 

Door twee geroutineerde personen kunnen in één dag ongeveer 30 bakken worden 
gevuld en bespoten. Op de zesde en zevende dag hebben ze een gehele middag werk 
met waarnemen en noteren. In deze 30 bakken kunnen met 3 herhalingen ongeveer 
600 planten op het voorkomen van één R-gen worden onderzocht. 

Met deze toetsingen kan een begin worden gemaakt, zodra in het voorjaar de plan- 
ten voldoende zijn ontwikkeld om ze zonder schadelijke gevolgen van de nodige 
blaadjes te kunnen beroven. Dat zal dus ongeveer in het midden van Mei zijn. Het 
werk kan worden voortgezet tot omstreeks half Juli. Blaadjes die later in het seizoen 
worden geplukt vertonen nl. in zulk een sterke mate neiging tot rotten, dat de resul- 
taten van de inoculatie niet met voldoende zekerheid kunnen worden vastgesteld. 

De schimmel wordt voor de productie van sporangiën in knollen van het een of 
andere ras gekweekt. Daar de verschillende biotypen hun bijzondere pathogene eigen- 
schappen bij cultuur in knollen kunnen verliezen — en dat gedurende de winter als ze 
langdurig op knollen leven ook zeer opvallend doen —, worden de sporen geregeld op 
planten gespoten, waarop uitsluitend het betrokken biotype kan groeien. Daardoor 
raakt men mogelijke onzuiverheden kwijt, die zich op knollen zouden hebben kunnen 
ontwikkelen. 

Wil men gedurende deze gehele periode toetsingswerk uitvoeren, dan eist de voor- 
ziening met zwermsporen van de verschillende biotypen van Phytophthora bijzondere 
aandacht. 

De resultaten van het toetsingswerk van 1953 en 1954 wijzen uit, dat zeer over- 
wegend óf alle drie blaadjes zijn aangetast óf geen van de drie. Op 2319 stellen van 
drie blaadjes waren er 1323 geheel vrij van mycelium en 996 alle drie aangetast. Slechts 
in 14 gevallen kon op twee van de drie blaadjes Phytophthora worden gevonden en in 
vier gevallen op één van de drie. 
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Op grond van deze waarnemingen wordt besloten, dat de blaadjesmethode ruim _ 
voldoet aan de eisen van nauwkeurigheid, snelheid van uitvoering en capaciteit, welke _ 


daaraan door de practijk van het veredelingswerk en van het en onderzoek 
moeten worden gesteld. 
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NEW ITEMS 


IR M. KaMmrs became on Nov. Ist 1954 geneti- with a scientific education he was an outstanding 
cist with A. R. Zwaan and Son, Seed Growers figure in-practical horticulture. Among other 
and Breeders, at Voorburg. things, he was secretary to the International 

, Committee for Horticultural Congresses. In this _ 
Dr J. D Ruys, senior Director of the large capacity he was preparing the next following 
“Royal Moerheim Nurseries’’ of perennials, congress which is going to be held at Scheve- 
Dedemsvaart, died at the age of 57. As a man ningen (The Netherlands) in 1955. _ 


ERRATUM EX 


____On p. 135 of the preceding number of Euphytica an error has crept in Table 7, first horizontal _ 
__ line. The percentage of plants of Halflong purple top white (incised leaves) at Bennekom 1948 was 
57 (not 5). Please correct 5 into 57. 
In the caption beneath Fig. l page 176 the name Ir J. P. Dijkhuis should be ld into 
Ir F. J. Dijkhuis. 
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